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ANNOUNCE 


on Allis-Chalmers Distribution Transformers 


es NEW TANK WALL BUSHING reduces tank height as 
much as 3”... makes A-C distribution transformers 
smaller and easier handling than ever before! 


Size reductions result from space-saving contour of the 
new bushing which eliminates need for high voltage bushing 
pockets. These reductions are in addition to savings already 
made through use of highly oriented electrical core steel. 


A one-piece retaining ring holds the bushing in place. 
Bushing is simply adjusted by set screws. Critical porcelain 
tolerances between bushing and ring are eliminated, 


Any shock ordinarily transferred to the bushing by a 


more space above oil level be- 


cause of longer bushing shank. 


ALLIS-CHALMERS 


One of the Big 3 in Electric Power Equipment —Biggest of All in Range of Industrial Products 


required saves up 


to 3” in tank height... elimi- 


nates need for bushing pockets. 


metal-to-porcelain contact is absorbed by a locking spring 
behind the retaining ring. Increased wall thickness, together 
with straighter, shorter shank contour, further increases 
mechanical strength of the bushing, 


The new design is supplied in transformers from 3 to 
100 kva, single phase, and from 9 to 150 kva, three phase, 
in voltages up to 4800/8320Y, 


Contact your nearby A-C sales office for further details on 
this new bushing, or for other facts about Allis-Chalmers 
quality distribution transformers, 

ALLIS-CHALMERS, 931A SO. 70 ST. 
MILWAUKEE, WIS, 


A 2703 


Advances in the Theory of Ferromagnetism 


RM. FP BOGOR RH 


Puen the most important developments in magnetic 
theory that have occurred during the last few years, 
three have been chosen for discussion. Each of these is 
associated closely with experimental work that has been 
carried out hand-in-hand with the theory. The items are 
1. Domain structure and domain geometry. 


2. Fine particles with high coercive force. 
3. Ferromagnetic resonance at microwave frequencies. 


Each will be discussed in turn. 


DOMAIN THEORY 


The basic idea of the domain theory is illustrated in 
Figure 1a. According to this idea, a ferromagnetic ma- 
terial is composed of small 
regions, or domains, each 
magnetized to _ saturation. 
The directions of magnetiza- 
tion, however, differ from 
domain to domain so that the 
net magnetization is zero 
when no external field is ap- 
plied. The effect of the ap- 
plied field is to change the 
direction of magnetization in the separate domains, and 
the body as a whole becomes magnetized in the way de- 
scribed by the well-known magnetization curve. 

A second idea fundamental to domain theory is that, in 
the absence of a field, each domain will be magnetized in 
some one of a limited number of directions in the crystal. 
In iron, for example, which has a cubic crystal structure, 
each of the six directions of the cube axes is a direction of 
“easy” magnetization; and as shown in Figure 10) the 
magnetizations in the various domains of an unmagnetized 
material are distributed equally among the six directions. 


magnetism. 


R, M. Bozorth is research physicist, Bell Telephone Laboratories, Murray Hill, N. J. 


SCHEMATIC 


Figure 1. Domain diagrams 
(a) and (b) and actual photo- 
graphs (by Williams) of do- 
mains (c) and (d) made 
visible in “powder patterns,” 
in which colloidal particles 
deposited on domain 
boundaries 


are 


The directions of magnetization in 
each domain of (c) and (d) are shown 
by the drawings of (e) and (f) 
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This article presents the results of the most 
recent investigations in the field of ferro- 
There have been a number of 
new ideas brought forth through research along 
these lines, of which three of the most outstand- 
ing ones are herewith explained and illustrated. 
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These figures are simply schematic diagrams, which 
have been used over a period of years to discuss domain 
theory. A much better picture of what actually happens 
in a ferromagnetic material, as a result of work by Williams 
and others! on magnetic powder patterns, now is apparent. 
Figure 1c is a photograph of a single crystal of iron on which 
colloidal magnetite powder has been placed. The lines 
observed are actually domain boundaries, and it is possible, 
by a technique not to be described here, to know the 
directions of magnetization in all of these domains. They 
are shown by the diagram of Figure le. It will be noted 
that the directions of magnetization are always parallel 
to crystal axes. Also, a domain boundary has such a 
position that the directions 
of magnetization on the two 
sides make equal angles 
with the boundary; this is a 
condition that must be satis- 
fied in order that no mag- 
netic poles will occur at the 
boundary. 

Figure 1d shows the effect 
of applying a field to the 
specimen of Figure 1c, and Figure 1f shows the interpreta- 
tion. The pattern is the same except that the horizontal 
zig-zag boundary now is displaced downwards. ‘This 
180-degree boundary moves under the influence of the 
field so that the volume of material, that is magnetized 
nearly parallel to the applied field, is increased at the 
expense of that magnetized in other directions. This is 
experimental confirmation of the “‘boundary displacement” 
believed for many years to be the important mechanism of 
change of magnetization in relatively low fields. 

Figure 2 shows a pattern observed on a single crystal 
surface of different orientation. This is always obtained 


ACTUAL INTERPRETATION 
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when the surface is inclined slightly to the principal atomic 
planes of the crystal, 100 planes, and because of its appear- 


ance is known as the “tree” pattern. Figure 2a shows a 
photograph with a magnification of about 70, and Figure 
2b shows the direction of magnetization in each position 
of the crystal surface. This is a type of diagram which 
can be explained! in terms of domain theory, with the aid 
of Figure 2d. The flux follows a direction of easy magne- 
tization, and where it cuts the surface there are north 
(positive) poles. If it passes through the air and enters 
the crystal in an adjacent domain, south (negative) poles 
are formed. This requires a rather large amount of 
energy, which can be, and is, reduced by having some of 
the flux pass transversely through the metal. In this case 
domain boundaries or “‘walls’’ are formed as shown in the 
figure, and with them there always is associated a certain 
amount of energy—of the order of one erg per square 
centimeter in iron. The pattern which actually forms is 
believed to be a compromise between too much charge and 
too much wall. This model was subjected to both experi- 
mental and theoretical tests, and is believed to have the 
geometry corresponding to the lowest totalenergy. Figure 
2c shows the tree pattern with lower magnification. 
Many other diagrams have been observed. Some can 
be explained, and some cannot because they are too compli- 
cated for present knowledge. However, it is known that 
certain principles apply to all these patterns; they have been 
applied successfully by Néel and others in developing domain 
theory. It is believed that the diagrams are determined 
by minimum energy considerations—that geometry occurs 
which has the lowest total energy. When no field is ap- 
plied the principal energies involved are the following: 
Magnetostatic energy. 
Domain wall energy. 
Magnetostriction energy. 


and to these we sometimes add: 


Energy of magnetic anisotropy. 
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Figure 2. Powder patterns on crystal 
surfaces of different orientation from those 
of Figure 1 


Part (b) shows the directions of magnetization in 
the domains of (a), and (d) shows the explanation 
of this type of “tree” pattern (see text). Part (c) 
shows a similar pattern under lower magnification 


The first three of these energies are illustrated in Figure 3. 
Consider a block with edges cut parallel to the crystal axes 
of easy magnetization. If this is a single domain magne- 
tized upwards, Figure 3a, it will have north poles on the 
top surface and south poles at the bottom. This will mean 
that flux must go through the air from the top surface to 
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Figure 3. Possible domain structures, showing large magneto- 

static energy associated with isolated domain (a), and successively 

lower energies in (b), (c), and (d); the last represents the kind 
of domain structure actually observed 
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the’ bottom, as shown, and that a considerable amount of 
energy will therefore be present. This energy is the 
magnetostatic energy. As an alternative, a domain bound- 
ary can be inserted in a vertical plane, as shown in Figure 
3b. This obviously will decrease the magnetostatic energy 
but, in this case, there will be some energy connected with 


E, = 21gd° 


Eos =2Veyd° 


E, = Ea WHEN d = 10cm IN IRON 


Figure 4. Two kinds of domain structure of cubic particle; the 
first is stable when particle is very small (d = 10-* centimeter), 
the other when it is large 


the domain boundary itself. This amount of energy is 
known and is approximately one erg per square centimeter 
for a crystal-like iron. 

Another alternative, Figure 3c, is to arrange the do- 
mains so that there is no magnetostatic energy at all. This 
involves increasing the energy of domain wall. Also, 
there is associated with this arrangement a small amount 
of magnetostrictive energy because there will be some 
strain associated with the lack of parallelism of the do- 
mains—the domains magnetized horizontally will tend 
to be Somewhat longer in this direction, therefore will 
have to be compressed to fit into the space allotted to them. 
This magnetostrictive energy is reduced, as in Figure 3d, 
by inserting more domain boundaries. Actual domains 
are much like these in form. 

In some simple cases, it can be shown by calculations 
that the domain pattern which actually exists is that for 
which the total of the energies mentioned in the foregoing 
isa minimum. It is believed that the principle of minimum 
energy always is applicable, even though it cannot always 
be worked out in detail. 

Usually the domains in a well-annealed single crystal 
are present as thin slabs, having a thickness of the order of 
0.1 millimeter and other dimensions of the order of one 
millimeter or one centimeter. The domains are much 
larger than previously supposed. 


FINE PARTICLES 


The question of fine particles and the high coercive 
force associated with them is turned to now. ‘The same 
domain theory can be used in explaining why a small 
particle may have a high coercive force just because the 
particle is small. In Figure 4 we have two simple domain 
structures for a particle of cubic form. In the one, there 
are no domain boundaries, but there is magnetostatic 
energy. In the second, there is no magnetostatic energy 
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but a definite wall energy. The energy associated with 
the first depends on its saturation magnetization J,, and the 
length of its edge d, and is approximately 


Pyeel, di 


In the second configuration the energy of the domain 
boundaries is known to be 


2, V/ 2yd? 


In most materials the energy of the second is considerably 
lower and, therefore, it is the stable one. However, if 
these two energies are equated, it is found that for iron 
(Z,=1,715, y=1.5) they are about equal when d=10-° 
centimeter. ‘Thus the theory indicates that when particles 
are about this size or smaller, they will be single domains 
and, therefore, will be magnetized firmly in one direction. 

Now, what happens when a field is applied to such 
a particle? In material of large size it is known that 
the mechanism of change of magnetization is associated 
with the displacement of a domain boundary. This 
was shown in Figure 1 and is illustrated again in the top 
part of Figure 5. When a field, H, is applied as indicated, 
the domain boundary will move so that there is an increase 
in the volume of the domains that are magnetized most 
nearly in the direction of H, and a decrease in the domains 
magnetized in other directions. When this process is 
complete, the magnetization will begin to turn out of the 
direction of easy magnetization into the direction of the 
field. In doing so, it operates against forces associated 
with the crystal, and acquires an energy which already 
has been referred to previously as the energy of magnetic 
anisotropy. 

The mechanism of magnetization of a small particle 
must be quite different. As indicated in the lower part 
of Figure 5, we start with a single domain magnetized in 


LARGE SPECIMEN 


\ 


CRYSTAL AXES: a 


SMALL PARTICLE 


Hc = 2K 2500 FOR IRON 
eel 


E=K(1-COS 460)/8 


Figure 5. (top row) Mechanism of change of magnetization 
(movement of boundary between domains) when specimen is 
not too small; (bottom row) mechanism when particle is small 
(rotation of domain magnetization)—in this instance high energy 
must be overcome by field, as shown by energy diagram at right 
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one of the directions of easy magnetization. When a 
“ied is applied in some other direction, it must act imme- 
distely on the forces of anisotropy because there is no 
boundary to move. The way in which these forces vary 
with angle is shown in the diagram of Figure 5g. The 
enercy of anisotropy depends on the azimuth angle @ as 
TOUOWS: 


f= K(1—cos 4 @)/8 


A is the anisotropy constant, equal to 420,000 ergs per 
In order 


cubic centimeter for iron at room temperature. 
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Figure 6. Demagnetization curves (left) and energy product 
curves (right) of some commercial permanent magnet materials 
showing properties of magnets of compressed powder 


to magnetize the domain at 45 degrees to a direction of 
easy Magnetization, one must supply an energy per unit 
volume equal to X/4. Thisis supplied by the field, which 
gives rise to a mutual energy between field and magnetiza- 
tion of 


Ey = —HI, cos ® 


® being the angle between the two. 

Expressed otherwise, the force of the field must be large 
in order to rotate the domain against the forces of aniso- 
tropy, up the steep slope of the energy curve shown in 
the diagram. 

When @ is 45 degrees, and therefore @=0, the field 
required is H=2K/I, and for iron (J,=1,715) this is about 
500 oersteds. For a particle of this kind this value of H 
will be practically the coercive force of the material be- 
cause a field of this magnitude is required to take the 
magnetization vector over the energy maximum, and this 
must be done whenever the magnetization of the material 
is reversed. 

Thus domain theory indicates that small particles will 
have a relatively high coercive force, of the order of magni- 
tude of that found in the permanent magnets commonly 
used. In other words, one can make a good permanent 
magnet of pure iron if it is prepared in the form of fine 
particles pressed together so that the density has a value 
close to that of iron in solid form. Actually such magnets 
are manufactured now, especially in France, and they com- 
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pete economically with the more conventional type of 
permanent magnets which have been known and used 
for years. nbs ; 

Some curves which reveal their properties, 1n relation to 
those of a more familiar type, are given in Figure 6. Some- 
what different curves have been reported very recently by 
Steinitz.? ; 

The theoretical considerations leading to the foregoing 
conclusions have been arrived at independently from three 
sources. In the first place, Guillaud, in studying the 
magnetic properties of manganese bismuthide (MnBi), 
observed that this compound had a very high coercive 
force (H,=12,000 for J=0) when in the finely divided 
form, when the particle size was less than about one 
micron, and a much lower coercive force (600) when the 
particles were larger. Guillaud showed that the magnitude 
of the coercive force was definitely connected with the 
fineness of the particles and the high crystal anisotropy of 
the material. 

Further theoretical work by Néel*4 applied this idea quan- 
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Figure7. Part of experimental setup for observing ferromagnetic 


resonance 


Wave guide (1/4- by 1/2-inch section) is placed between poles of electromagnet 
which magnetizes specimen 


titatively to other materials such as iron. Independently, 
Kittel’ showed theoretically that small particles should be 
single domains, and that the coercive force would be de- 
pendent on the crystal anisotropy. Stoner and Wobhl- 
farth,® again independently, proposed that small particles 
of material having high crystal anisotropy energy, or high 
anisotropy of particle shape or of strain, should have high 
coercive force of calculable magnitude. They suggested 
even that some of the permanent magnets of commerce 
such as the Alnicos might be explained as an agglomerate 
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of very fine particles precipitated in a matrix; this explana- 
uon is still open to question. 


FERROMAGNETIC RESONANCE 


The third matter to be considered is ferromagnetic 
resonance, an effect uncovered after the war by Griffiths? 
at Oxford, using some of the techniques developed during 
the war. In brief, the experimental arrangement now 
used is as shown in Figure 7. A waveguide such as that 
used in radar equipment is terminated at one end by a 
resonant cavity, one wave length long, and at one end of 
this cavity is placed the specimen of ferromagnetic material 
which may be in the form of a sheet. This sheet is magne- 
tized in an electromagnet, as shown, in a field of several 
thousand oersteds. 

By a study of the resonance of the cavity and its effect 
on the transmission in the waveguide, one can determine 
the effective permeability of the magnetic material. 
Briefly, one measures the voltages in the waveguide at 
the point at which these are a maximum and a minimum. 
From this voltage-standing-wave-ratio the effective per- 
meability of the material, u,, can be calculated. As the 
applied field of the electromagnetic is increased, the effec- 
tive permeability changes, Figure 8, as observed by Yager® 
for nickel, using a frequency of 24,000 megacycles per 
second (wave length, 1.25 centimeters). It is to be noted 
that at a certain value of the field, 5,300 oersteds in this 
instance, the effective permeability passes through a 
maximum and then approaches the value one. At lower 
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Figure 8. Ferromagnetic resonance curve showing position of 
maximum when frequency is about 24,000 megacycles per second; 
on linear scale, peak would seem much sharper 


fields the curve goes through a minimum which is much 
less than one, and at still lower fields again approaches the 
value one. 

Now, consider the theory as illustrated in Figure 9. 
This shows an electron travelling in an orbit, the whole 
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being suspended in space—or “hung” by a thread from a 
fixed support. Associated with this orbital motion is a 
magnetic moment, M, and a moment of inertia, J, repre- 
sented by the vectors of the figure. 


The numerical relation between the two moments is well 
known to be 


in which e and m are the charge and mass of the electron 
and ¢ the velocity of light. For the orbital motion just 


Figure 9 (left). Relation between magnetic moment, M, and 
mechanical moment, J, of electron in orbit; applied field, H, 
causes precession around H 


Figure 10. (right). Three components of field acting in the 


specimen 


described, the Landé splitting factor, g, is one, the usual 
classical value for the gyromagnetic ratio. If the spin 
moment of the electron instead of its orbital moment 
is considered, then g=2 must be used, according to atomic 
theory. Now let a field H be applied in a vertical direction. 
Then the orbit and its associated M and J will precess 
around the axis of H with a known frequency. If now a 
high-frequency alternating field, H,,, is applied at right 
angles to the axis of H, and its frequency is adjusted to 
equal the frequency of precession, the system will be un- 
stable and the effects common in resonance circuits will 
be observed. 

For those that understand things better in terms of 
equations, the vector equation of motion is given as 


dJ/dt=MXH=aJ XH 


This equation may be applied to our experimental case 
in which a sheet is magnetized parallel to the surface, as in 
Figure 10. If this sheet forms the end surface of the cavity 
excited in the dominant mode, then the applied field, H, 
and the high-frequency field, H,,, lie in the plane of the 
sheet at right angles to each other. The equation of 
motion can be solved if we know the components of the 
field along all three axes. 

The component which is most difficult to evaluate is the 
field normal to the surface. This is determined by writing 
the relation 


By =Hy+4eM,,=0 


The net flux perpendicular to the surface, B,, is zero be- 
cause no field is applied in this direction, but as the electron 
precesses its magnetic moment will lie momentarily at an 
angle to the surface. 

Therefore, according to this equation, H,=—47M,,. 
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Figure 11. Resonance curve of Supermalloy showing sharp 
maximum; note low value of apparent permeability at minimum, 
when pp reaches value of 0.09 


Reproduced from the Physical Review with the permission of the author, 
W. A. Yager, and the publishers 


This was pointed out by Kittel, who obtained the following 
solution of the equation 


Was 


According to this the radio-frequency permeability (u,,= 


1+47M,,/H,,) is a maximum when the angular frequency 
is 


ov=aV/ BH 


(At this frequency y,, is prevented from becoming infinite 
by the energy dissipated in the material.) Therefore, by 
determining the maximum of a resonance curve, such as 
that of Figure 8, one should be able to determine the value 
of a and, therefore, the value of g. Theoretically, in first 
approximation it is expected that g=2 for ferromagnetic 
materials because their ferromagnetic properties are known 
to be caused primarily by electron spin and not by orbital 
motion. Approximately this value is found but not exactly. 
For iron the observed value is g=2.17._ Table I shows the 
values of g determined from various microwave experi- 
ments by Yager,*1412 Hewitt,!° and others; and also 
the related value, which may be called g’, determined more 
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directly from the gyromagnetic effect as reported by 


Barnett!* (g’=2/gyromagnetic ratio). The explanation 
of the discrepancy so far has not been clarified, although 
some suggestions have been made.'*1° Unfortunately, at 


Table I. Values of g and g’ Determined Respectively From 
Ferromagnetic Resonance and Gyromagnetic Experiments 
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Values Derived From 


Ferromagnetic bead 
Material Resonance, g Gyromagnetic, g 
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* Specimens of rather different compositions were used for g and g’. 


this stage one must leave the situation somewhat up in the 
air and look forward to its solution. 

There is one interesting point in the resonance curve to 
which attention should be drawn. At the minimum the 
apparent permeability in Supermalloy, Figure 11, has been 
observed}? to be-about 0.09, and a value of 0.06 has 
been measured. Such a surprisingly low value is asso- 
ciated with resonance phenomena when the force and 
displacement are out of phase. In our case M and H 
are almost 180 degrees out of phase with each other, and 
the material behaves somewhat as a strongly diamagnetic 
substance. The eddy current losses that occur at this 
point are only two or three times the losses of nonferro- 
magnetic materials such as copper and silver. 
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A New Thermal Volt-Ampere Demand Meter 


M. E. DOUGLASS 


OLT-AMPERE demand measurement has been a 

subject of discussion and interest for many years, 
and many different schemes have been proposed for 
measuring it, or approximations to it. This article dis- 
cusses the technical principles and performance of a ther- 
mal volt-ampere demand meter and does not consider the 
problems of rate structures and their relation to units of 
demand measurement. 

A study of the general problem of volt-ampere measure- 
ment some years ago showed at least 40 patents issued on 
various methods of measuring or registering kilovolt- 
amperage. Because all of these methods have either cost, 
maintenance, or accuracy problems involved in their 
application they have not been widely used, and the 
extension of kilovolt-ampere rates by those who want them 
has been hampered. To meet the needs of those who 
wish to measure kilovolt-ampere demand, a parallel-circuit 
voltage-compensating scheme for a thermal ampere meter 
to give an indication of kilovolt-amperes over a range in 
voltage has been developed. 

An elementary diagram of the electric circuit is shown 
in Figure 1. As current is drawn by the load, a current 
proportional to it flows in the secondary circuit of the 
transformer, CT. This secondary current divides between 
the two parallel circuits inversely proportional to their 
total resistances. Since the resistance of one side of the 
circuit is made a function of voltage through the voltage- 
operated resistance valve, the ratio of currents, and, hence, 
the difference in energy input to the bimetal spirals (that 
is, pointer deflection) is a function of voltage. As the line 
current changes, the difference in currents in the two 
branches of the circuit changes proportionally. Thus, 


RESISTANCE 
__ VALVE 


BIMETAL 
Figure 1. Circuit 
diagram of ther- 


mal __ kilovolt-am- 
pere demand 
meter 


the difference in energy input to the two spirals is a function 
of line voltage and line current. 

Figure 3 shows the resistance valve and load compen- 
sator. The resistance valve is a temperature-sensitive 
resistor, r, in Figure 1, thermally coupled with a heating 
element, the assembly being encased in a glass envelope. 
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Figure 2. Bimetal 
spiral and insu- 
lating shield 


Figure 3. Resist- 

ance valve (lower 

left) and load com- 
pensator 


The heating element is energized by the potential trans- 
former, PT; hence, its temperature, and the temperature 
of the associated resistor, are a function of voltage. The 
load-compensating resistor, ro, is a temperature-sensitive 
resistor so adjusted that its resistance change as a function 
of current balances a similar resistance change in r. 

To provide satisfactory volt-ampere registration, it is 
necessary to obtain a sufficient change in resistance ratio 
of the sides of the parallel circuit, as a function of voltage. 
This is accomplished by the resistance valve, resulting in a 
thermal meter giving an indication of volt-amperes over a 
range of voltage. 

Performance tests on samples of the meters indicate that 
for an ambient temperature range of —20 degrees centi- 
grade (—4 degrees Fahrenheit) to 50 degrees centigrade 
(122 degrees Fahrenheit) the errors in indication are less 
than 3 per cent of full scale from 1/4-full-scale load to full- 
scale load. For a range of voltage of +10 per cent from 
the rated value, the meters register within +2 per cent 
of full scale from 1/4-full-scale load to full-scale load. 
Power factor obviously does not influence the registration 
since the only interaction between voltage and current 
comes in the thermal coupling of the resistance valve. 
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Electronic Relay Developments 


J Jp lL OMine 


MEMBER AIEE 


EW ADVANCES in electronics, accelerated by the 

recent war, offer many applications in addition to 
their use for military, aviation, or communication pur- 
poses. Heretofore, the use of electronic circuits in relaying 
schemes has been mainly to supplement the more conven- 
tional electromagnetic schemes. Examples are the use of 
carrier current in a pilot directional scheme and auxiliary 
electronic relays for timing. The purpose of the develop- 
ment work described here has been twofold—firstly, to 
apply the newer techniques to the fullest advantage and 
secondly, to employ electronic circuits so that they will per- 
form complete relaying functions in themselves. The ad- 
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vantages offered by these new electronic relay circuits com- 
pared with electromagnetic or prior electronic types are 


1. The number of moving parts and contacts has been reduced to 
an absolute minimum by having all functions of fault detection, 
determination of direction and distance, insertion of intentional time 
delays, and so on, performed by the electronic elements. 


2. The circuits are constructed of standard electronic parts. 


3. A high degree of accuracy is obtainable in the determination of 
overcurrents, the measurement of distances to faults, and in the 
insertion of intentional time delays. 


4. The sensitivity of the vacuum-tube elements provides fast action 
even with very low control voltages. 


5. There are a minimum of magnetic parts, eliminating errors due 
to saturation. 


6. All vacuum-tube circuits place very light loads on the tubes with 
a minimum of tube types involved. 


Electronic relays can be constructed for any type of relay- 
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ing required, and, in most instances, the relaying for phase 
faults would fall into one of three classifications: direc- 
tional overcurrent; distance-directional; and carrier cur- 
rent. The type of ground fault protection would be co- 
ordinated with the phase fault protection. 

Figure 1 is a block diagram illustrating the methods used 
in an application involving carrier-current control. Since 
the electronic elements are voltage-actuated, the line cur- 
rents are not utilized directly, but voltages proportional to 
line currents are converted to series of sharp voltage pulses 
by electronic pulse-forming circuits. The phase and 
polarity of these pulses then are compared with the line 
voltages for determination of direction, with a balance be- 
tween voltage and current for determination of distance. If 
the fault is in the tripping direction, the pulses are allowed 
to pass to an impulse circuit for actuating the circuit breaker, 
unless blocked by a received carrier signal. If the fault is 
in the nontripping direction, the pulses are passed to a cir- 
cuit for turning on the carrier transmitter and blocking 
tripping at the farend. Since the action of the transmitter 
is at very high speed, tripping for internal faults can be 
accomplished in 1/2 to 1 cycle, since it is unnecessary to 
turn on the transmitter in case of internal faults. 

In Figure 1, a distance-directional element, responsive to 
faults in the tripping direction, actuates the impulse circuit. 
This causes circuit-breaker tripping unless prevented by 
the blocking circuit, controlled by the carrier-current re- 
ceiver. A second distance-directional element, responsive 
to faults in the reverse direction, actuates the carrier trans- 
mitter. 

The results of this development work indicate that elec- 
tronics can be utilized to obtain improvements in the ac- 
curacy, speed, and co-ordination of protective relays. By 
the use of standard electronic parts in their construction, the 
elimination of external auxiliary equipment, and the pro- 
vision for calibration by simple potentiometers, the elec- 
tronic relays afford opportunities for savings in cost and 
simplification of maintenance. They require a minimum 
of tube types and are well suited to using “ruggedized” 
tubes; based on tube manufacturers’ data and operating 
experience with other electronic equipment in_ utility 
applications, an average tube life of three to five years 
reasonably can be expected. Their versatility makes them 
adaptable to any relaying scheme by the combination of 
functions into integrated units or by simple circuit changes 
to obtain desired characteristics. In the development of the 
relay circuits, consideration was given to making them as 
nearly independent as possible of the uncontrollable fac- 
tors that might be encountered in use, so that optimum per- 
formance would be obtained at all times. 
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Progress in the Design of Traction Motors 
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LTHOUGH the traction 

motor at some 60 years 
of age is one of the oldest 
in the electrical industry, 
nevertheless it is a thriving 
oldster with an annual output 
of approximately 2,500,000 
horsepower which has in the 
past quarter of a century 
staged a decided comeback on account of the rapid de- 
velopment of the diesel-electric locomotive. 

This period has been marked also by the development of 
the PCC (President’s Conference Car) standardized trolley 
car and the increasingly popular trolley coach, and by the 
application of 3,000-volt trolley power to commuter service 
multiple-unit cars and to new types of locomotives both 
here and abroad. 

It is the purpose of this article to review the progress 
that has been made in traction-motor design, and to note 
the particular design changes that have contributed to the 
improvements made. 


Design Objectives. ‘Traction motors are designed pri- 
marily for minimum weight. This is particularly true for 
trolley cars and coaches where weight is at a premium and 
also, to a somewhat lesser degree, for rapid transit. For 
diesel-electric locomotives where so much vertical space is 
required by the engine, a small wheel size is also important. 
On trolley locomotives, additional weight in the motors 
usually would be permissible, where ballast is used, to 
obtain required weight on the locomotive drivers. Large 
heavy motors have been found, however, to add more to 
the cost of a locomotive than is saved in ballast. 

Efficiency plays but a minor role in traction-motor design. 
Any increase in efficiency, if obtained at a cost of increased 
weight, tends in general to be offset by the added cost of 
hauling this extra weight around. Nevertheless, there has 
been a decided gain in efficiency as speed and horsepower 
have increased. 


Comparing Motors by Speed-Ratio Power. ‘Two factors are of 
primary importance in measuring the application capacity 
of a traction motor: continuous rated horsepower, and the 
ratio of maximum permissible to rated speed. The first 
factor, rated horsepower, requires no comment since this 
generally is accepted as the primary if not the only measur- 
ing unit. The traction motor however must be rated ata 


relatively low speed, and it also must be capable of operating 
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The past quarter of a century has witnessed at 

important progress in traction-motor design. 

The primary objective of the designer has been 

to achieve weight reduction. 

evaluate the advances made along this line, the 

author uses ‘‘speed-ratio power” as a basis of 
comparison. 


Baldwin—Design of Traction Motors 


maximum _ permissible 
speeds ranging from two 
to five times its rated speed. 
In order to If variation in rotation 
losses with speed could be 
ignored and if the ratio of 
mechanical to electrical ma- 
terial could be assumed to 
be a constant, a motor 
with a speed ratio of five would have five times the trac- 
tive effort and five times the size and weight of an equal 
horsepower purely hypothetical motor rating only at the 
maximum permissible speed. The product of these two 
factors: the ratio of maximum to rated speed, and the 
rated horsepower is called here “‘speed-ratio power” and 
is used to compare, in Figures 1 to, 7 inclusive, the ad- 
vances made over the years in the various lines of motors. 
Gains range from 70 to 300 per cent depending upon the 
application. 

Speed-ratio power is an accurate measure if used to 
compare motors that are not too widely apart in peripheral 
speed at the rating. In each instance, the comparisons 
are for a given class of service, and the error caused by 
differences in peripheral speed is estimated to be not over 
five per cent. 


Sources of Advancement. Advances in the design of a 
motor as old and established as the traction motor are 
arrived at, generally, in such small steps that it is not until 
the history over a relatively long period of time is reviewed, 
as has been done in the comparisons mentioned in the fore- 
going, that the over-all progress can be appreciated. The 
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advances have been brought about by an accumulation of 
quite a number of seemingly small changes. 


Antifriction Armature Bearings. The first significant change 
that took place during the past 25 years was the shift from 
the waste-packed sleeve to the antifriction type of armature 
bearing. Compared to the sleeve type, any benefit that 
may have resulted from the reduction in friction on account 
of the antifriction feature was incidental, although there 
is no doubt that there was some slight reduction in torque 
loss on an initial cold start. The antifriction bearing, 
however, does have three advantages over the sleeve: 
it operates at high speed with simple and reliable lubrica- 
tion; it requires less axial space allowing room for in- 
creased active material; and the negligible wear with which 
it operates makes possible better maintenance of gear 
centers. 

The principal problem in connection with the use of 
antifriction armature bearings has been to keep the lubri- 
cant in, and dirt and water out. The solution has been 
worked out fairly well for grease. Oil is an ideal lubricant 
for antifriction bearings and very little is required in the 
bearing at any time. Leakage and vaporization make it 
difficult to confine and means must be provided continually 
to replace that which is lost. Where oil is the gear lubri- 
cant, it is possible to obtain an adequate supply for the 
pinion-end bearing from the gear case. In this instance, 
however, general practice is followed in that the commuta- 
tor-end bearing is grease-lubricated. 


Gearing. On large-size traction motors at the beginning 
of this 25-year period, twin gearing usually was used. 
Two gears, pinions, and gear cases were required, one 


480 


Baldwin—Design of Traction Motors 


pinion being mounted on each end of the armature shaft, 
and one gear being mounted on the locomotive axle or 
wheel hub at each end of the motor. Equalization of gear 
loading was obtained by the use of springs between the rim 
and the center of each gear, tangential motion being per- 
mitted between the two parts in these spring- or cushion- 
type gears. About 20 years ago, twin gearing of this type 
was replaced by single gearing using solid gear, pinion, and 
gear cover. This change gained added space axially for 
active material in the motor core and effected an appreci- 
able cost reduction. 

Elimination of the second set of gears was made possible 
in part as a result of the better gear center distance main- 
tenance resulting from the use of antifriction armature 
bearings, as has been noted, but there also were improve- 
ments made in the fundamental design of the gears and 
pinions. The gearing of the older twin-geared motor was 
cut and heat-treated, but left relatively soft to permit wear 
in service to equalize cutting variations in the teeth and 
the tooth spacing. With the development of equipment 
for grinding tooth profiles after heat treatment, a harder 
and stronger gear material was used. The pressure angle 
of the teeth was increased to obtain more strength in 
bending. The two small fillets and short tangential section 
connecting adjacent teeth were changed to a single long 
radius fillet to minimize stress concentration in the pinion 
hub and gear rim. The grinding of the profiles improved 
the division of load on the teeth and minimized the tor- 
sional stresses in the armature shaft caused, particularly 
at high speed, by variation in spacing of the teeth. 

Another popular way of obtaining high gear reduction 
is by making the pinion integral with a short shaft sup- 
ported by bearings adjacent to the pinion on both sides. 
This so-called “‘straddle-mounted” pinion can be made 
unusually small. Its use has been found practical where 
the gear unit is separate from the motor, as is the case for 
truck or body-mounted motors used on PCC cars, trolley 
coaches, and at least one of the most recent medium-sized 
traction motors. 


Double-Reduction Motors. In the past ten years, the 
double-reduction traction motor has come into widespread 
use for internally-powered locomotives operated principally 
in switching service. Motors of the general type shown at 
the right in Figure 5 have two reductions; the high speed 
being of the spur type, and the low speed being a hypoid. 
All bearings in the case, the pinion-end armature bearing, 
and also the axle linings are lubricated from the same oil 
bath. Only the commutator-end bearing of the motor is 
lubricated separately with grease. 


Commutators. Increases in armature speed have been 


made possible largely as a result of corresponding improve- 
ments in commutators. On all high-speed motors, par- 
ticularly those used in road service, the commutators are 
spun. This is the word generally used to designate the 
curing process. It consists of an indeterminate number 
of cycles of heating while revolving at high speed, cooling, 
and tightening; this is repeated until a commutator 
surface is obtained that is smooth and relatively unaffected 
by variations in either speed or temperature. This process 
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1s expensive, but at present appears necessary to obtain 


commutators which are good for the maximum operating 
speed of approximately 10,000 feet per minute currently 
used for most railway motors. Increasing use of com- 


_ mutator spinning has been made since about 1925. The 


details of the process are continually the subject of develop- 
mental work seeking means of obtaining better commuta- 
tors. 

Instead of the usual V-bound commutator, a few of the 
most recent motors have been equipped with arch-bound 
commutators. In this type the retaining V-shaped sections 
of the cap and shell serve only as retractors to draw the 
bars in toward the center of the commutator and thereby 
build up tangential or ‘“‘arch” pressure between the seg- 
ments. In the so-called V-bound type, the bars are 
clamped axially between the V-shaped sections without 
developing high pressure between the bars. Of the two 
types, the arch-bound commutator generally has a some- 
what better surface and requires less spinning. 

Brushes. Along with improvements made in commuta- 
tors there have been complementary improvements made 
in brushes. Brushes having a porous surface have been 
developed that are sufficiently nonresilient to follow the 
minute variation in the surface of commutators. Extensive 
use has been made during the past eight years of the split- 
type brush consisting of two parts, each half the thickness 
of the usual solid brush. Both the change in material and 
this splitting have resulted in the brushes maintaining more 
intimate contact with the commutators, particularly at 
high speed, and have effected a marked improvement in 
commutation. 


Binding and Wedging.’ Now, the windings of most arma- 
tures are held in the core slots by means of wedges, where 
formerly ,magnetic steel binding wire. was used. When 
nonmagnetic steel wire was developed, it was used where 
needed as a means of reducing cross slot flux, thereby 
improving commutation; and also as a means of reducing 
band losses, thereby improving rating. With further 
increases in core speed and corresponding increases in the 
required amount of binding wire, it became necessary in 
about 1930 to begin to use slot wedges in the core portion. 
This change eliminated banding loss in this region entirely 
and increased heat dissipation from the core teeth. Today, 
core speeds are approaching 13,000 feet per minute at the 
maximum permissible vehicle speed in service. 


Reroll Banding. In order to bind the end windings down 
solidly, a relatively new practice termed “‘reroll banding” 
has been established on some of the higher speed motors. 
This operation consists of applying a layer of binding wire, 
anchoring it at both ends but running one strand over a 
pulley which is arranged to apply tension in this loop and 
to take up any slack. The wire is reeled over this pulley 
as the hot armature is rotated and the high-tension loop 
travels backward and forward across the winding surface 
distributing the pressure to all portions of the winding. 
In the core portion, a steel bar is laid temporarily along 
the coil in the top of each slot during the binding process. 
These bars are free to move radially and are of sufficient 
thickness so that the binding pressure is applied to them 
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and through them to the core portion of the winding. By 
means of the rest of the turns of wire, the pressure is re- 
tained until no additional slack can be taken by the travel- 
ing loop. 


Truck-Mounted or Body-Mounted Motors. On most of the 
small railway motors, such as the ones used on PCC cars 
and trolley coaches, the axle-mounted motor has been 
abandoned in favor of a motor mounted on the truck frame 
or body of the vehicle. The connection between the motor 
and the gear box is of the double universal-joint type 
quite similar to the ones used on trucks and automobiles. 
Relatively high gear reductions are made possible in these 
automotive-type gear boxes. The corresponding increase 
in speed-ratio power per pound is indicated by comparing 
the older trolley-car motors with the PCC car motors in 
Figure: 7. 


Ventilation. Ventilation has been increased on most 
traction motors, particularly on the larger sizes which 
today are blown somewhat harder than was considered 
economical a few years ago. Early traction motors were 
made to rely more upon thermal capacity than those 
designed today. Thirty years ago, motors were series- 
ventilated, a practice which limited the amount of air to 
that which could be forced through the armature. Today, 
practically all traction motors are multiple-ventilated, the 
air going through the machine in two parallel paths, one 
through the armature and the other through the air gap 
and between the stator coils. In the case of motors in- 
sulated for 600 volts or less, the air velocity has been 
increased in the last ten years from about 3,000 feet per 
minute to its present approximate value of 5,000 feet per 
minute. On higher voltage and thicker insulated motors 
it is not worthwhile to blow very hard on account of 
the unaffected thermal resistance of this dielectric. 
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Insulation. The size of a given motor is affected to a 
marked degree by the thickness of the insulation. Thick 
insulation not only reduces the amount of available space 
for copper or steel, but also increases the resistance of the 
thermal path by which heat must escape from the copper. 
The problem is to obtain an insulation that is consistently 
good, that may be applied with normal shop handling 
without becoming damaged, and one that in service will 
stand class B temperatures or higher. 

Class A materials are not being used on modern traction 
motors. Mica has been and still is the basic class B 
insulating material. Mica-insulating tapes and _ sheets 
have been improved by the use of thinner retaining paper. 
This newly developed material is but one-half mil in 
thickness—approximately half the former thickness—but 
has adequate strength. As this paper is permitted only as 
a means of applying the mica, the less used, the more 
heatproof and the more strictly class B is the insulation. 
Increasing use is being made of glass-baked mica tape which 
completely eliminates class A material from the insulation. 

Glass outer protective insulation has largely supplanted 
asbestos. The glass has more per-unit tensile strength 
making possible a tighter taping or wrapping of coils and, 
also, a saving in insulation space. 

A change was introduced about eight years ago in the 
method of insulating commutating coils where fields may 
be connected in the circuit at approximately ground po- 
tential, and where the motor is for use on locomotives 
operating on internal power. The so-called ““mummified”’ 
type of insulation, in which the coil is completely taped 
together, has been abandoned as being unnecessarily large 
and heavy for this particular kind of service. Instead, 
the first two or three turns, depending upon creepage 
needed, are taped separately with ground insulation pro- 
viding full thickness on the end turns and tapering the 
insulation to provide fewer tapings on the inner turns. 
Center turns are left bare. The commutating pole is 
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wrapped with insulation, the coil assembled on the pole, 
the entire unit impregnated in synthetic varnish, clamped 
on blocks to simulate assembly in machine, and cured in an 
oven into a practically incompressible, hard unit. 

Coils of the type just described are used on small loco- 
motives, where only one connection of motors is required. 
On larger locomotive motors, where 2-motor combinations 
make necessary operation of field coils at more than ground 
potential, a similar coil now is being used and is mounted 
on a metal spool instead of directly on the pole. Again 
this is done only for use on locomotives operating from 
internal power. Permafil, a new synthetic thermo-setting 
varnish, is used for mica insulation bondingand final 
impregnation. Center turns on these coils are indi- 
vidually glass-taped. These coils are air-cured, clamped 
in a mold, and heat-treated into an essentially incompres- 
sible, hard unit which differs from the smaller coils 
in that the commutating pole is removable. The design 
is indicated in Figure 8. The coils are held in place on 
the pole by means of multiple-leaf nonmagnetic spring 
pole tips. 


Reduction in Use of Castings. The past quarter century 
has seen much of the work that once was done in the 
foundry transferred to the fabricating and welding shop. 
Only in the largest size magnet frames are castings more 
generally used than fabrication. Wherever possible, frames 
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have been changed from octagonal to round and formed 
by rolling at a reduction in cost. Where space limitations 
require a rectangular or octagonal shape of frame, the cost 
is marginal and the change to fabrication may or may not 
prove economical. 

Fabrication of stators using punched sections welded 
together have been made on an experimental basis. Figure 
9 shows how this type of frame appears after welding and 
before machining, and also the appearance of the motor 
completed. These experimental machines have operated 
successfully in severest subway service for 15 years. This 
construction offers some advantages, particularly~where 
electrical transients are severe. 

Fabrication is used or not used depending largely on 
a cost basis; both the rolled plate and punched fabri- 
cation offer a more uniform flux-carrying medium than 
castings in which unseen blow holes and porosity are 
likely to occur. 

Commutator shells and caps are now generally made from 
forgings instead of castings wherever the quantity involved 
is great enough that this construction proves most eco- 
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nomical. Frameheads are being ‘“‘hogged” more and more 
from ordinary heavy welding plate instead of being made 
from castings. 


Electrical Design. Although not so apparent, a number 
of changes in electrical design have been made during the 
past few years. Many of the more recent motors have 
made use of the twisted-lead type of armature winding, 
Figure 10, instead of the solid deep bar; the stranded wire 
type, Figure 11; or the transposed bar types, Figures 12 
and 13. The twist-lead type of armature coil offers high 
slot-space efficiency combined with low eddy-current loss, 
both effecting increases in armature capacity. The cost 
of the twist-lead type is also lower than that of the trans- 
posed-bar types. On the motors with three or more coils 
per slot, the twist-lead type of coil offers a gain in combined 
space efficiency and low loss as compared to coils of the 
other types. The more coils per slot, the more the gain on 
both counts, making this type of coil most useful in higher 
voltage motors, particularly those for 3,000-volt trolley 
operation. 

While resulting in a reduction in heating and increase 
in rating, the use of a shallow conductor increases the 
problem of obtaining a suitable adjustment of compensation 
to meet the requirements of all coils in a given slot. The 
eddy currents of the deep conductor tend to equalize the 
rate of change of current in the several coils during com- 
mutation, and also tend to cause some of the energy of 
commutation to appear in heat rather than sparking. The 
proper balancing of commutation difficulties against heat 
reduction is always a problem for any shallow conductor 
winding when it is used where commutation is inherently 
difficult. 

Windings of the bar type have been used for many years 
in coils in which the back pitch is not a multiple of the coils 
per slot.’ Coils of this type usually are brazed at the end 
opposite the commutator, necessitating a removable flange 
and special molded flange insulation; all tending to make 
this type of coil expensive. There is, however, a definite 
gain in reduced commutator maintenance when this type 
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Figure 8. Commutating field coil for motor used on internal- 
power locomotives 


of back pitching is used as compared to similar motors 
where the coil back pitch is a multiple of the coils per slot. 
In order to take advantage of the twist-lead coil and still 
use the special back pitching of the bar-type coil, many 
motors now use a modified form of this twist-lead type of 
coil which ordinarily is known as the “orphan coil.” The 
design of this type of coil is indicated in Figure 14. Such 
windings have slot space efficiency comparable to the bar 
types and are somewhat less expensive in over-all armature 
cost. 

About 1930, it was found advantageous to increase the 
amount of iron and decrease the amount of copper com- 
pared to the ratios used previously. The optimum pro- 
portion in so far as the armature is concerned has been 
found to be about two parts of iron to one part of copper 
in the effective circumference of the armature. This 
proportion works out well on motors having more than four 
poles. On 4-pole motors, it generally has been found ad- 
vantageous to use a little higher percentage of copper to 
avoid excessive flux density in the armature core beneath 
the teeth. 

In order to reduce peak voltage between adjacent 
commutator bars caused by flux distortion, it has been 
found desirable to increase the air gap from a minimum 
value at the main pole center to a maximum at the tips. 
Gaps flared in this way, in addition to reducing flux dis- 
tortion, also tend to limit losses in the tips on account of the 
pulsation in flux caused by the passing of the armature 
teeth. 


Standardization. In the last 20 years, much progress 
has been made in all lines of traction motors toward the 
adoption of standard machines. The adoption of a stand- 
ard trolley-car motor as a result of co-operative develop- 
mental effort on the part of the car operators put this type 
of vehicle in competition with the gasoline coach. Similar 
co-operation between the operators and the manufacturers 
has resulted in the idea of a standard motor being carried 
over into the trolley-bus application. 

In the field of trolley locomotives, the manufacturers 
are attempting as much standardization of motors as the 
several gauges of track and variations in trolley voltage 
will permit. Designs in this field, however, still are deter- 
mined largely by the customer through limiting specifica- 
tions, although every effort is being made by the manu- 
facturers in the United States to adopt standards. 

Where complete motors are not standard, certain parts 
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Figure 9. Motor with frame fabricated from punched shapes 
by welding 


are being used as far as possible on different applications. 

The internal-power locomotive offers the best possible 
opportunity for standardization on a widely applicable 
motor for several different weights of locomotive. The 
motor shown at the right in Figure 5 is used on 25-, 45-, 
50-, 65-, and 80-ton locomotives. Different numbers of 
motors per locomotive and different gear reductions are 
used depending on the maximum speed desired, which 
ranges from 25 to 50 miles per hour. This motor is made 
to be applicable on any track gauge down to 36 inch 
minimum. 

For road locomotives of 50,000 pounds per axle or over, 
each manufacturer appears to have adopted a standard 
motor. Generators are designed to fit the motor since 
there is less than half the cost in the generator that there is 
in the motors of a 4-motor locomotive. Not only is there 
a greater percentage of the equipment cost in motors than 
in generators, but there is also a larger number of smaller 
units. Both of these considerations favor motor rather 
than generator standardization. 

It is of interest to note that the motor for internally- 
powered locomotives is being reduced in size to a point 
where the wheel diameter, instead of being determined by 
motor size, 1s now in some cases on the heavier load loco- 
motives being determined by the weight on the driver— 
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that is, by the per-square-inch pressure on the rail. This 
situation is new and is welcomed as a possible aid to motor 
standardization. If the wheel rather than the motor does 
become limiting, a greater freedom is allowed in the choice 
of gearing for a small motor or, conversely, the way is 
opened for a more universal motor not requiring specialized 
gearing. 

Standardization tends to reduce cost and makes faster 


servicing possible, particularly where the volume is sufficient _ 


to make unit exchange possible. 


Maintenance and Unit Exchange. The railway motor, 
like the automobile of today, is more complex, more of a 
precision tool, and inherently more difficult. to maintain 
than the slower speed motor of 20 or 30 years ago. As in 
the automobile service shop, the problem of keeping the 
traction motor service shop fully informed regarding im- 
proved factory methods can be solved by specialized train- 
ing of service personnel supplemented by factory instruction 
sheets. The improved processes for binding, balancing, 
and spinning armatures and the improved equipment for 
handling and testing are being used in the service shop as 
well as the factory in order to insure uniformly good opera- 
tion from new and rebuilt equipment. 

The increased maintenance problem is not so apparent to 
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the operating railroad which uses standardized motors 


where unit exchange is available. Under the unit-ex- 


_ change system, the operator turns in a motor needing service 
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and receives, with essentially no delay, a rebuilt motor in 
exchange. This method of handling service is one of the 


most important results of standardization which is not pos- 


sible with custom-built apparatus. The system of unit ex- 
change spreads the cost of specialized servicing equipment 
over many users. 


Conclusions. The principal way in which power per 
pound has been increased during the past 25 years has been 
by means of increases in speed. Considering the limita- 
tions imposed by available known materials—cooper, steel, 
and mica—this increasing of speed has proved to be the 


only way to accomplish progress in traction-motor design. 
Much work is being done currently in developing new syn- 
thetic insulating materials which may clear the way one day 
to increased specific output. Higher than class B tem- 
peratures also are being advocated for railway work. Fur- 
ther speed increases are to be expected despite increasing 
mechanical problems involved. The curves of output per 
pound are increasing continually. The interesting prob- 
lem. presented to the engineer is to see that they continue 
to do so in the future. 
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“TT IS nothing short of 

criminal to permit a 
young graduate, with the in- 
vestmenf, training, develop- 
ment, and potential he repre- 
sents, to shift for himself with- 
out planned guidance and 
help, in the hope he will ab- 
sorb or inhale what he needs 
to know or acquire about as- 
signed work.” With such 
words did Lawrence Appley, * 
in speaking to a meeting of the American Society of Me- 
chanical Engineers, describe the importance of a period of 
adjustment and training for each engineering graduate as 
he enters industry. 

This period of transition from theory to practice is by 
no means a circumstance peculiar to the engineering pro- 
fession. I think we can say safely that it is a characteristic 
of any profession. Law, medicine, the ministry, and teach- 
ing all have recognized the importance of this transition 
period by definitely establishing it, whether toward the 
close of formal training or following it, as a prerequisite to 
practice in the profession. Not only does this period 
provide needed experience, but in most cases it serves as a 
test as to whether the neophyte can achieve the necessary 
application of theory to practice. So accepted a part of 
training for the medical profession has such a period be- 
come, for example, that when we use the word “‘intern- 
ship,” we have a very definite mental picture of the hospital 


* ‘Opportunity for and Responsibility to the Young Graduate Engineer in Industry,” 
an address by Lawrence A. Appley at the ASME 69th annual meeting, November 29, 
1948. 


In the medical profession, a period of ‘‘intern- 
ship” during which the young graduate learns 
to put his knowledge to work has been estab- 
lished as a definite step in the preparation of a 
doctor for his field. So, too, in the engineering 
profession is such a period of internship neces- 
sary to bridge the transition from theory to 
practice successfully. This is the third article 
in a series presented at a symposium on educa- 
tion during the 1949 AIEE Winter Meeting.+” 
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intern in training for his 
profession. Since we are so 
familiar with this term in 
the medical profession, I shall 
use it to describe the period 
of training and experience 
which should follow gradua- 
tion from engineering school. 


ITS IMPORTANCE 


Of all the professions, en- 
gineering is probably most 
difficult for the public to differentiate from associated 
trades. ‘The difficulty may arise from the nature of the 
materials with which the engineer works. Where other 
professions are concerned with relations among people and 
the physical well-being of people, engineering is concerned 
primarily with materials and products used by people to 
improve their standards of living. We quite readily accept 
the idea that other professions must require a period of 
internship. We hardly could expect a doctor, for example, 
to learn how to perform a difficult operation by reading a 
text without some actual operating experience. On the 
other hand, we often expect an engineering college graduate 
to solve practical problems immediately without a period 
of gaining experience and adjusting theory to practice. ‘To 
this extent industry has regarded him as an accomplished 
technician rather than as an engineer-in-training. 


Full text of a conference paper, “‘Internship for the Engineering Graduate,” which 
was presented at a session on industry’s active part in education, held during the 
AIEE winter general meeting, New York, N. Y., January 31—February 4, 1949. 


K. B. McEachron, Jr. is manager, technical education division, General Electric 
Company, Schenectady, N. Y. 


485 


This mistaken practice has helped to destroy whatever 
professional consciousness the engineering graduate has 
developed in college and it delays and often prevents 
entirely his ever becoming a professional engineer. Col- 
leges, too, are faced with a serious problem in the education 
of their men. The industrial organization which looks 
upon the engineering graduate merely as a_ technician 
naturally demands of the colleges men who can fill the 
immediate need, with little interest in the attributes which 
will determine his success later as a professional engineer. 
The employer, by contrast, who considers every engineer- 
ing graduate he employs as a potential chief engineer, who 
recognizes the distinction between the technician and the 
professional employee, is equally conscious of the breadth 
of knowledge such a graduate must have. His only require- 
ment of engineering college graduates therefore is that 
they have the potential to become engineers. To such an 
employer a college education is an opportunity for a man 
to learn how to think, not what to think. In the words of 
Eldridge Haynes, publisher of Modern Industry, “Our 
educational goal should be to help students to think better 
than we have thought—to arouse their curiosity for knowl- 
edge beyond ours, to nourish a sense of social responsibility 
greater than we have shown, to inspire higher ethical 
standards of personal satisfaction than we have had, and 
to equip them to fashion better tools than we have used, 
to find the answers to problems we created but have not 
solved.” * 

This contrast in the attitude of employers is well illus- 
trated by the statement of a personnel director of a large 
aircraft company a few years ago. During the early part 
of the war, in discussing the qualifications which engineer- 
ing graduates should have, he stated, ““Enginecrs in my 
organization are always used on the drafting board. ‘That 
is where the engineering job is done. Of course, we em- 
ploy a few men with advanced degrees in physics to cal- 
culate air-foil characteristics. But what we need in an 
engineering college is more actual experience on the board.” 
The radical changes in air-foil design and increase in air- 
craft speeds toward the close of the war made obsolete 
conventional designs. Men whose design experience had 
been limited to the drafting board were completely at sea 
when it came to adapting themselves to the new problems. 
Sometime later this same industrial representative, recog- 
nizing this deficiency in his own company, proposed a 
curriculum in engineering physics as a solution remarking 
that the great need was for men who had a broad under- 
standing of the fundamentals of engineering and could 
apply them to many different problems. He believed that 
engineering education had failed to develop men with such 
broad understanding. I am sure that most of those who 
heard his statement would agree that his proposed course 
in engineering physics was merely a good basic engineering 
curriculum and that the real difficulty lay in his assuming 
that an engineer and a technician are one and the same. 

If employers of engineering personnel never forget that 
the engineering graduate is not yet an engineer but with 
wise counselling and adequate training and experience he 


* An address by Eldridge Haynes before the Annual Conference of Society for Ad- 
vancement of Management, October 30, 1948. 
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may become an engineer, we shall not only have more truly © 


professional engineers in industry, but we shall have helped 
also to solve one of the most difficult problems facing 
engineering colleges: which are more important, special- 
ized courses or fundamental engineering principles. 

Thus before we can discuss what a period of internship 
should give to the engineering graduate, we must be agreed 
that internship is not only desirable but essential. It is 
even more necessary than formal college training. Many 
have risen to prominence in the engineering profession with 
little or no formal education but no one ever has become 
an accomplished engineer without experience—without a 
period of internship. In fact, whether we like it or not 
and whether we plan it or not, there will be such a period 
in the career of every engineer. The only freedom of 
choice then lies in what industry does with the graduate 
during this time. 


THE OBJECTIVE 


What is the objective of internship for the engineering 
graduate and what period does it include? 

During this time, the engineering graduate should gain 
that training and experience which it has not been possible 
for him to obtain in college and to do so in such a way that 
at its completion he assumes the full responsibilities of a pro- 
fessional engineer. It is not a very difficult task to provide 
some kind of industrial experience for the new technical 
employee. All too few companies, however, realize that 
the type of experience provided at this point probably will 
do more to shape the attitudes of the young engineer than 
any other experience he ever will have: 

More important than any other single factor is the rela- 
tionship between the graduate and the recognized engi- 
neer. Associations between master and apprentice, doctor 
and intern, and artist and novice have evolved naturally as 
the most effective way by which the necessary training and 
experience can be gained either for craft or profession. This 
method of training, while more effective than any other, has 
become less practical as industry has grown in size and has 
become more specialized. 

The company with a small, well-knit engineering staff 
therefore has a unique opportunity to develop an intimate, 
working relationship between its recent college graduates 
and its established engineers. Even the company with a 
single good engineer and a sincere interest in developing 
more can take full advantage of this most effective training 
method. In other words, there is no substitute for appren- 
ticeship, in the broadest sense of the word, in engineering as 
well as in mechanical trades. 

The larger the company, the more intensive the effort 
required to make effective this period of internship. From 
a comparison of the activities of this type organized by vari- 
ous companies, the erroneous conclusion often is drawn that 
large companies can give, inherently, the engineering 
graduate superior training and experience. 

The time required to achieve full professional status 
following graduation from college naturally will vary among 
individuals. However, those men who have studied this 
problem carefully in most instances have limited the attain- 
ment of legal recognition as an engineer to those graduates 
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who have completed from three to five years in the active 
practice of their profession. For the purpose of this dis- 
cussion, we shall consider a period of about this length. 


THE PRIMARY EMPHASIS 


Of what then should this period between graduation from 
college and entrance to the profession consist? Much of the 
basis for my answer to this question naturally is drawn from 
our experience in the General Electric Company with the 
recruiting and training of technical graduates. Only as 
such experience serves to emphasize a particular principle, 
however, is it pertinent to this question. 

Where the primary emphasis in college has been the study 
of engineering fundamentals, the emphasis in industry must 
be upon the application of these fundamentals to actual 
engineering problems. 

The heart of this period of internship therefore must be 
industrial experience. Since the new graduate is unfamiliar 
with industrial practice, his first job assignment must be of a 
relatively simple nature. In fact, it-should be so simple 
that he probably will master it in a rather short time. He 
then should be given additional responsibilities or assigned 
to an entirely new job. Care must be taken to avoid the 
extremes of assigning a new man a job so complex he is 
bewildered completely or so simple that it presents no chal- 
lenge to him whatever. By shifting him from one job to 
another at intervals of a few months, he will be successively 
stimulated in adjusting himself to new responsibilities and 
environments. A type of assignment often used for such 
training is the testing of the company’s products before ship- 
ment to customers. Such assignments are particularly 
desirable where the product is custom-made rather than 
mass-produced. The young engineer then will become 
quickly acquainted with the products the company manu- 
factures and the standards which they must meet. If he 
has any.imagination at all, he also will think of better ways 
to design and manufacture many of the products which he 
tests. In companies in which products are manufactured 
in quantity, a similar type of assignment in the group de- 
veloping new products will be of like value whereas the 
routine testing of hundreds of identical units would be 
worthless from a training standpoint. 

During such assignments, the young engineer should have 
an opportunity to advance from the task of helping a more 
experienced man in the earlier weeks to complete responsi- 
bility for testing products in the latter weeks of his assign- 
ment. Such progress will give him a sense of accomplish- 
ment and an opportunity for superiors to judge his per- 
formance. 

The number of training assignments alone is no indica- 
tion of the value of the training provided. A few, care- 
fully planned to give the young graduate actual work ex- 
perience and as much responsibility as he can carry, will be 
much more effective than a number, to which little thought 
has been given. The new employee can obtain worth-while 
experience in any company, regardless of its size, where the 
training of its technical personnel is a first consideration. 


AREAS OFTEN NEGLECTED 


Actual experience on the job alone, however, seldom will 
be sufficient to transmute the engineering graduate into a 
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professional engineer. The increasing size of the engineer- 
ing profession makes more difficult direct contact between 
the newest engineering graduates and the leaders of the 
profession. The larger any group becomes the more it is 
subject to fragmentation and disintegration, and the 
engineering profession is no exception. The engineering 
graduate on his first job is particularly conscious of his lack 
of identity as a member of any group. He has lost the 
intimate contact with his college class with which he was so 
long associated and he is not yet established as a profes- 
sional engineer. To meet this need during the period of 
internship and to equip the young graduate more ade- 
quately for his future responsibilities, industrial experience 
must be supplemented in four definite ways. 


First: The engineering graduate should be introduced, properly 
and carefully, to his company, his community, and his professional 
society. Although many employers will feel their responsi- 
bility ends with acquainting the new man with the company, 
the attitude and performance of the engineering graduate is 
as much or more affected by his community and society 
experiences. In many instances, the community and the 
local Section will make independent arrangements to make 
the newcomer welcome and to include him in their activi- 
ties. But if the initiative is not taken by others, the em- 
ployer must recognize the importance to himself of seeing 
that the new employee is well received in all three areas. 

In larger organizations formal courses usually are planned 
to provide information about the company, its organization, 
and the opportunities for engineering graduates. Even 
though formal courses may be impracticable in smaller com- 
panies, a definite plan should be provided to meet this need. 
Asking engineers with a few years of experience to be per- 
sonally responsible for making one or more new men “‘feel 
at home”’ when they first arrive has been the highly satis- 
factory answer of one company to this problem. 


Second: An opportunity should be provided for the graduate to 
continue his technical education. So many companies have 
established training programs to meet this need that it 
hardly seems necessary to emphasize its importance. The 
large number of courses indicates of itself the value that 
industry places upon continuing the technical education of 
its engineering personnel. In the few years which a man 
spends in college, he cannot hope to obtain all the technical 
knowledge which he must have to discharge his engineering 
responsibilities successfully. Furthermore, if the engineer- 
ing college has concentrated properly upon the fundamental 
principles of engineering, he will need technical training in 
specialized fields which are of particular interest to his com- 
pany. 

Most industries will recognize also that the course 
method of instruction which is used in most engineering 
colleges tends to produce “‘problem solvers” rather than 
‘project solvers.” In other words, the separation of 
technical education into discrete courses tends to prepare 
college graduates to solve specialized problems in those 
individual areas but not comprehensive problems involving 
many areas. Doctor R. E. Doherty has described his own 
experience in these words: ‘When I graduated, I had a 
burning desire to become a good engineer. But although I 
had passed creditably my work at college, I was still in a 
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haze about much of the scientific and other theory I was 
supposed to have mastered. I found that I was not alone; 
most of my associates, who came from colleges throughout 
the country, were in about the same fix. ...The simple 
fact is, I had not learned how to analyze a situation in terms 
of general principles. Rather, I was looking for a formula 
and there was no formula; a general principle or concept 
was all that could help me.”* Industry must expect there- 
fore to organize some courses designed to integrate the 
knowledge of the particular fields which the engineering 
graduate brings with him from college. 

The larger organizations here, too, seem to have a 
definite advantage in the extent to which technical pro- 
grams can be organized efficiently. This advantage, how- 
ever, is more imagined than real. Many colleges are well 
equipped to provide extension courses in almost any special- 
ized field and will welcome the active interest and participa- 
tion of engineers in industry. The smaller company can 
include the engineering graduate more easily in technical 
conferences and discussions of products and operating 
problems. The important thing is that the company, large 
or small, recognize a need for the further training of its 
technical employees and make those arrangements which 
are most effective and efficient. 


Third: Attention should be given to enlarging the areas of under- 
standing. Many technical graduates have a tendency to 
exaggerate the importance of purely technical ability. 
This tendency is a natural one for most of these selected 
engineering as a career because of their interest in mathema- 
tical and scientific fields rather than in business or cultural 
areas. While making use of the high degree of technical 
ability of the new graduate, industry should encourage him 
to broaden himself during the early years of his industrial 
experience. Only with a broad understanding of engineer- 
ing and its relation to society can he develop professional 
stature. The forward-looking industry is therefore par- 
ticularly anxious to provide an educational program in non- 
technical fields such as economics, public speaking, and 
industrial relations. The employment records of many 
companies indicate that only a very small percentage of 
college graduates are released for lack of technical ability. 
In the past few years, engineering colleges have included 
many nontechnical courses in their undergraduate curricula 
to help meet this situation. The colleges alone, however, 
cannot be expected to provide a complete solution. In- 
dustry must recognize that potentially it can provide much 
more realistic experience than educational institutions even 
in these areas. What it means to co-operate with the drafts- 
man, the shop foreman, and the sales engineer in the design 
of a product, for example, can be demonstrated by actual 
case histories. Each company is, in a sense, a laboratory 
in which the results of applying simple principles of eco- 
nomics or industrial relations can be observed just as effec- 
tively as a physical test of a piece of equipment. Whether 
by instruction in organized courses in these fields or by in- 
formal conferences and discussions, no company can afford 
to neglect the unique opportunity it has to enlarge the 
areas of understanding of its technical personnel. 


* “Reminiscences of the Advanced Engineering Program,” an address by Doctor R. E. 
Doherty before the Advanced Engineering Banquet, Schenectady, N. Y., May 22, 1942. 
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Fourth: Adequate guidance and counselling should be available 
to such employees. Without such guidance no amount of 
technical training or orientation programs will discharge 
adequately the responsibility of industry to the engineering 
graduate. Such guidance is most valuable when it comes 
from established engineers who have faced similar problems 
themselves. In a few short years, the engineering achieve- 
ments of industry will be dependent on the resourcefulness 
and creative ability of these young men. During the period 
when they are forming their ideas of industry and their 
relationships to their company, community, and professional 
society, we must live as closely as possible to each of them. 
We must do so not so much to smooth the path ahead as to 
help them to do a better job than we are doing. Whether 
in industry or in education we have a great tendency today 
to establish training programs or courses without ever at- 
tempting to measure their real value or to provide adequate 
guidance to those for whom they are designed. Years ago 
industrial organizations were small enough that guidance 
and counselling were provided automatically in the day-to- 
day relations between established engineers and recent 
graduates. Too often we have assumed that this relation is 
sufficient to meet present-day needs of engineering gradu- 
ates. Actually many employers have so little real contact 
with their recent engineering graduates, other than on a 
purely business basis, that they have only the vaguest ideas 
of their motivating attitudes. A successful guidance and 
counselling program will be of value not only to the new 
technical employees individually, but also will help to 
measure the effectiveness of the period of internship. 


OUR RESPONSIBILITY 


Planning a period of internship for the engineering gradu- 
ate is not a task to be taken lightly. The graduate enters 
this period with a strong ambition to become a great engi- 
neer. He is full of hope for the future and confident of his 
ability to succeed. In almost every case, he has all of the 
raw material necessary to achieve that success. ‘That so 
many fail to do so, we can ascribe largely to the planning 
and guidance which industry often fails to provide or at 
best, does so meagerly and with half-hearted interest. 
What industry does with the engineering graduate at this 
time, therefore, will determine whether the potential he 
represents will be realized in his development as a profes- 
sional engineer, or whether, after years of training and 
investment, he will fail to measure up. 

It is upon us, as individual members of the engineering 
profession, that this responsibility must weigh most heavily. 
A strong and vigorous profession, increasingly aware of its 
obligations to the public, is the reward for adequately dis- 
charging this responsibility. Further fragmentation and 
gradual dissolution of the engineering profession well may 
be the result if we fail to do so. 

Will we accept this challenge? 
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HE POLAR vector indicator is a device to indicate 

the magnitude and relative phase angle of two or 
three voltages as vectors on a cathode-ray tube screen. A 
reference voltage is chosen and assigned the arbitrary 
angle of zero degrees. It is shown as a straight horizontal 
line whose half length, starting at the center of the cathode- 
ray screen and extending to the right, is proportional to 
the amplitude of the reference. 

The other vectors are shown with their origins at the 
center of the screen. Originally, it was expected that it 
would be best to show the other voltages as lines, the 
length of the lines giving the magnitudes and the angle 
between each line, and the reference vector giving the 
relative phase angles. 

However, after the device had been tried in experimental 
form, it often was found desirable to vary the magnitude 
of the components of the circuit under test, or to change 
the frequency of the applied voltage, thus plotting the 
locus of the voltage or current in question. If this is done, 
it is more desirable to use a dot as the termination of the 
vector so that the locus can be drawn without the inter- 
ference of the main vector line itself. This is the system 
now used. 

Although the circuit itself is rather complex, the method 
of operation is quite simple. When the reference voltage 
passes through zero degrees, in a positive direction, the 
reference deflection is zero, and the tube terminals are 
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Figure 1. A resistance-capacitance 
circuit and the locus of the voltage 
across the resistor as it is changed 


switched to one of the voltages to be measured. An 
instantaneous voltage is connected to the vertical deflecting 
plates of the cathode-ray tube which is proportional to 
the magnitude of the test voltage at that instant. Simul- 
taneously, a voltage proportional to the magnitude of the 
test voltage shifted ahead 90 degrees is connected to the 
horizontal deflecting plates. ‘The switching instant is only 
50 microseconds long, and, therefore, the cathode ray 
moves so fast that only a spot at the termination of the 
resulting vector is visible. The other instant in the cycle 


Digest of paper 49-47, “Polar Vector Indicator,’’ recommended by the AIEE joint sub- 
committee on electronic instruments and approved by the AIEE technical program 
committee for presentation at the AIEE winter general meeting, New York, N. Y., 
January 31-February 4, 1949. Scheduled for publication in AIEE TRANSACTIONS, 
volume 68, 1949. 


E. A. Walker, A. H. Waynick, and P. G. Sulzer are all with the school of engineering, 
the Pennsylvania State College, State College, Pa. 


Jung 1949 


AH, IVAYNTCK 
ASSOCIATE AIEE 


Walker, Waynick, Sulzer—Polar Vector Indicator 


P. Gs SULZER 
ASSOCIATE AIEE 


when the reference voltage is passing through zero in a 
negative direction can be used to show a second test vector, 
thus depicting a total of three vector voltages. 

The particular model which has been constructed and 
is here described has a frequency range of from 15 to 300 
cycles per second. This is intended to cover the ordinary 
power range of frequencies. A second model has been 
designed for use with servomechanisms covering the fre- 
quency range from a fraction of a cycle per second up to 
ten cycles per second. A third model has been proposed 


R>R, 


Figure 2. An artificial power-trans- 
mission line with voltage at receiv- 
ing end as frequency is changed 


for the audio-frequency range. ‘The finished polar vector 
indicator resembles, in outward appearance, an ordinary 
cathode-ray oscilloscope. ‘The power supply is mounted 
in a separate box. 

One use for this device is pictured in Figure 1, which 
shows an ordinary resistance-capacitance circuit with a 
variable resistance. It is well known that the voltage across 
the resistance must be 90 degrees out of phase with the 
voltage across the capacitance. If the voltage across the 
resistance is measured as the resistance is changed, the 
voltage vector will describe a semicircle. This is shown by 
a photograph of the cathode-ray screen. 

Another use for this device is shown in Figure 2 where 
an artificial power-transmission line is measured. In 
this instance, instead of varying the circuit constants, the 
frequency of the input voltage was altered. For this test 
the terminating resistance of the transmission line was made 
higher than the characteristic impedance of the line. The 
spiral shows voltage at the termination of the line as the 
frequency is changed. The result follows the expected 
relationship where the voltage gradually decreases as the 
frequency is increased so that the line becomes longer in 
terms of wave lengths. It is noticed that the spiral is not 
symmetrical, but is expanded in the vertical direction 
because of the mismatch between the line and the load. 

Similar curves have been recorded for feedback amplifiers 
to determine whether or not the feedback is sufficient to 
make the amplifier oscillate. It is easy to show when a 
corrective network gives sufficient correction to prevent 
oscillation. 

The device also has been used on servomechanism sys- 
tems to determine whether or not they are stable. 
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OMMUTATION normally is considered from the 

standpoint of the reactance voltage produced in the 
machine due to load current and rotation, which voltage 
is short-circuited by the brush. This voltage can be 
considered as being produced by a changing and reversing 
current through the self and mutual inductance of the 
armature coils being commutated or it may be thought of 
as being produced by the armature coils being commu- 
tated, cutting a resultant armature field, stationary in 
space, located in the interpolar space between each main 
pole and produced by load current in the armature coils 
themselves. In any case, the designer is interested in 
proportioning his machine so that the magnetic structure 
and the winding combinations and commutator and brush 
rigging give a structure which develops the desired voltage, 
carries the designed current, and will commutate suc- 
cessfully. 

The current resulting from the reactance voltage 
is limited by the contact drop of the brushes, the resistance 
of the brush itself, and the resistance of the armature coils. 
Sparking occurs when certain magnitudes of voltage and 
current result at the brush, which values depend on several 
factors effecting the intimacy of contact between the brush 
and the commutator. 

Mechanical bar-to-bar roughness of the commutator 
and vibration of the machine result in poor contact, which 
can lead to sparking. The contact drop at the brush 
varies with the constituents and processing of the brush 
itself. This is limited ordinarily to a value in the neighbor- 
hood of 1/2 to 11/2 volts. A high value is desirable from 
the standpoint of limiting the circulating current, but 
produces excessive heating on account of the load current. 

Copper from which commutator bars universally are 
made is affected by atmospheric conditions, with the 
resultant film formation on the commutator surface. 
Oxide films are conducive to successful commutation, 
while films produced by many gases such as hydrogen 
sulphide, are detrimental. As little as one part of hydrogen 
sulphide in 35,000,000 will result in the formation of a 
tarnish film on copper. Water vapor is also necessary for 
commutation in air. A value of 11/2 grains per cubic foot 
of air is the minimum. 

Brushes sometimes pick copper, small flakes of which, 
sometimes so minute as to be unseen by the naked eye, 
and up to sizes of 1/16 inch or more square, become em- 
bedded in the face of the brush. This occurs most often 
when hydrogen-sulphide gases are present in the atmos- 
phere. This copper forms copper-to-copper contacts on 
the commutator and results in threading of the commutator 
and poor commutation. 

Contaminated gases from industry, such as from chemical 
plants, coke ovens, and so on, can contaminate the air in 
which d-c machines operate, to the extent of causing poor 
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commutation and excessive wear of the commutator and 
brushes. In such instances, the installation of a recirculat- 
ing ventilating system with water-to-air coolers, mechanical 
filters for removing’ dirt and carbon dust, and activated 
charcoal filters, will provide clean and cool ventilating air 
for a d-c machine. F 

D-c machines can be operated in a hydrogen atmosphere 
with successful commutation and with no changes in the 
electrical design. If, however, sparking is present, the 
brush wear may be higher than in air, unless the relative 
humidity is kept below ten per cent. 

Vapors from silicone insulation on totally enclosed 
recirculating ventilating systems on d-c machines, can result 
in destructive sparking and rapid brush wear. The con- 
centrations required for this are very minute, being in the 
neighborhood of 10 to 200 parts per million. "Temperature 
of operation of the machine affects this, as rate of vapor 
elimination increases with the temperature, even after 
the varnishes have been cured by high-temperature bakes. 

Oftentimes, obnoxious commutator surface films are 
removed as formed, by the use of cleaning or scouring 
brushes. The control of this is very difficult, as the forma- 
tion of film on a commutator is not constant but varies 
with the load on the machine and the type of brush used. 
The solution is simply a cut-and-try proposition, and may 
require the addition or removal of cleaner brushes with time 
and load variations. 

Since commutator surface-film conditions exert a large 
influence on the successful commutation of d-c machines. 
duplicate machines, even though they pass the manu- 
facturer’s tests successfully, may operate with an entirel) 
different performance in the field. While loading condi- 
tions have a pronounced effect, this variation is often due 
to the surrounding atmospheres under which the machines 
have to operate. 

At the present time, very little is known about the 
intrinsic properties of the surface films produced on com- 
mutators under various operating conditions, but the 
detrimental effects are recognized. Much work is being 
done on producing brushes inherently designed or chemi- 
cally treated during production to react with the films. 
Where satisfactory brushes cannot be obtained for a given 
installation, the use of scouring brushes, occasional grind- 
ings of the commutator, or the installation of a controlled 
ventilating system are necessary for successful continuous 
operation. Continued work on this will lead to modifica- 
tions in the design of the machines or developments in the 
chemistry or processing of brushes which will provide 
satisfactory operation under adverse atmospheric conditions. 


Digest of paper 49-29, “Effects of Commutator Surface Film Conditions on CG 

igest 1 ommuta- 

tion,” recommended by the AIEE rotating machinery committee and approved by the 

AIEE ect ale oss committee for presentation at the AIEE winter general meeting. 
Sola I 


New York, N. nuary 31—February 4, 1949. § ication i 
TRANSACTIONS: Se 68, Seay ry 4, - Scheduled for publication in AIEL 


habs fen ge H. M .Elsey are with the Westinghouse Electric Corporation, East Pitts- 


ELECTRICAL ENGINEERING 


Solid Short Circuit of D-C Machines 
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HEORETICAL work on the determination of short- 
circuit current in d-c machines is now sufficiently 
complete so that standard practices can be set up in the 
same way as already has been done for synchronous 
machines. 
Similarity between the formulas for d-c and synchronous 
machines is noted. For a d-c machine, the current on 
short circuit, 7,, is 


~€ (1) 


where ¢ is the electromotive force existing in the machine 
just previous to short circuit (terminal voltage plus or 
minus winding and brush drop), r, is the steady-state effec- 
tive resistance of the machine, and r,’ is the transient-state 
effective resistance. These quantities are all per unit. 
o, is the armature-circuit decrement factor for the machine, 


and a, is the field-circuit decrement factor. The field 

current is 

gh 80 To! t 

ip=— 9 14% (e-F*— — 20") (2) 
no Tq ny 


where 7,’ is the per-unit transient-state compounding re- 
sistance (accounting for the effect of armature current on 
generated electromotive force) and n, is the leakage-flux 
coefficient for the field winding. 

When a d-c motor or generator is short-circuited, the 
maximum current is determined by the original voltage 
of the machine divided by the sum of four elements of 
resistance. These. four elements are: (1) the total re- 
sistance of the line windings of the machine; (2) the 
external line resistance including the effective resistance of 
the fault; (3) the resistance of the brush contact which 
is several times normal because, in the absence of an inter- 
pole field to counteract the reactance voltage of commuta- 
tion, an equivalent voltage must be generated at the 
brush contact (the rise of interpole field strength is delayed 
by damping of the solid steel parts); (4) the equivalent 
resistance representing the demagnetization of the machine 
by the strong armature reaction. 

Analysis of these elements of resistance shows that the 
element representing the demagnetizing effect of armature 
reaction is a nonlinear function of line current. ‘This is 
primarily attributable to the demagnetizing action caused 
by magnetic saturation resulting from the strong cross 
magnetization. 

When the sum of the four elements of resistance is ex- 
pressed as a function of the current there is no particular 
difficulty in making calculations for a single machine. 
But when several machines are connected together in a 
network the calculation becomes very difficult. 

Therefore, the four elements of resistance are derived 
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as constants depending on fixed dimensions of the machine 
independent of the current. This is done for the element 
equivalent to the demagnetizing action of armature re- 
action by determining the action as a function of line cur- 
rent and then approximating the curved function by a 
straight line. The error involved is found to be small. 

The four elements of resistance are added together to 
give a coefficient, r,’, called the effective transient re- 
sistance of the machine. Hence, the maximum short- 
circuit current is é/r,’, where é is the electromotive force 
of the machine before short circuit. 

The elements of resistance are determined similarly and 
added for the conditions of sustained short circuit (assuming 
the machine does not flash over). Hence, the sustained 
short-circuit current becomes ¢)/r,, where r, is the effective 
steady-state resistance of the machine. 

The rise of current when the machine is short-circuited 
is (€o/r4’)(1 — e ™) where o, is the decrement factor 
for the line circuit. The decay of current is — (é9/r’— 
éo/ta)(1—e—") where o,is the decrement factor for the 
field circuit. The decrement factors are so dissimilar 
that the components may be added together directly to 
give the current as a function of time. The result is similar 
to the well-known formulas for synchronous machines. 

The outstanding advantage of the method is that any 
number of d-c machines may be included in a network, 
with or without connection of batteries, rectifiers, or other 
machinery, and calculations may be made using a network 
analyzer, d-c calculating board, or numerical calculation. 
The current in any machine, the total fault current, and 
so on, can be determined. 

The words “‘solid short circuit’? indicate the absence of 
arcing. Although short circuits generally involve arcing, 
the impedance of the fault in such a case is uncertain. 
When there is no arcing the impedance of the fault can be 
determined and will be a minimum. In other words, 
“solid short circuit” is the worst case. 

Characteristically, for d-c machines the maximum cur- 
rent differs greatly from machine to machine. Each one 
of the four elements of resistance is an important cause for 
this difference. Calculations and tests show that the 
maximum current may differ from several times normal 
current in some machines to as much as 18 times normal 
current in other machines. The rate of rise of current is 
very high. For example, values of maximum current 
are reached characteristically in from one-half cycle to one 
cycle using a 60-cycle wave as the measure of time. 
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F.LECTRICAL © engineers 


distinguish between 
problems of strong  cur- 
rents—or power engineer- 


ing—and of weak currents 
or communication engineer- 
ing. Computing machines, 
including brains, belong to 
the latter specialty. Man’s 
brain is much the most com- 
plicated of computing ma- 
chines and it requires power 
to keep its relays in the opera- 
ting range of voltage. It is 
battery-operated, each relay 
having its own battery. 
These are charged by a series of chemical reactions be- 
ginning with sugar and oxygen and ending with carbon 
dioxide and water. When these materials are lacking or 
any step in the chemical reaction is blocked, the circuit 
action goes completely wrong. Depression, mania, de- 
lirium, stupor, and coma are called ‘‘functional psychoses” 
because they disappear when the proper voltage is re- 
established. To break up some of these conditions, the 
brain is stimulated electrically and an epileptic fit pro- 
duced. This action discharges the batteries so frequently 
that it exhausts them temporarily, because in a fit the brain 
uses from 8 to 80 times as much energy as it normally re- 
quires. After the fit, it takes some time to replenish the 
batteries and get ready to go again. We know that it is 
not those chemical reactions which create the voltage but 
the voltage itself that matters, for a nerve without oxygen, 
and so without voltage, can be recharged from a common 
dry cell; and when the nerve is up to voltage it transmits 
signals normally. The brain heats the pint of blood that 
flows through it every minute, one degree Fahrenheit. 
That is a quarter of a kilogram calory per minute which, in 
electrical units, is only 2.4 watts. To get rid of it as heat 
is all that brains can do with spent power. So long as that 
power is supplied, whether we are communication engi- 
neers or psychiatrists, we may forget it. 

Instead of power, let us think in terms of information 
conveyed by signals. These signals can be divided into 
two kinds. First of these is the analogical signal in which 
the quantity of some variable changes continuously with 
that which it conveys, like distance in a slide rule or current 
in a telephonic repeater. These require precision of work- 
manship proportional to precision of performance, scarcely 
can reach the sixth decimal point even in a beam-balance, 
and cannot be combined to get the next decimal place. 
The second type comprises the logical, or digital, signals 
which are divided into a few possible quantities whose 


precision. 
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The author, a medical doctor, employs elec- 
trical engineering terminology to show how the 
brain may be likened to a digital computing 
machine consisting of ten billion relays called 
neurons. To carry the analogy further, the 
performance of the brain is governed by in- 
verse feedback, subsidiary networks secure 
invariants, or ideas, predictive filters enable us 
to move toward the place where the object will 
be when we get there, and complicated servo- 
mechanisms enable us to act with facility and 
Disorders of function are explained 
in terms of damage to the structure, improper 
voltage of the relays, and parasitic oscillations. 
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number in separate places or 
times is the message to be 
conveyed—like pins in a crib- 
bage board or dots and dashes 
in a telegraphic relay. Such 
devices require only about 
ten per cent precision. Their 
signals are sharpened again 
at each relay. They can 
be combined to secure any 
number of decimal places at 
no extra cost per place. 

The brain is a_ logical 
machine. Each of some ten 
billion relays has only two 
states: pulse or no pulse. 
Each relay is a living cell, shaped something like a vegetable 
with leaves like a carrot, body like a turnip, and a long 
thin tap root like alfalfa. The cells vary in size; the biggest 
have a bulb, say two-thousandths of an inch in diameter, 
fronds a tenth of an inch long, and a tap root a ten- 
thousandth of an inch in diameter and six feet long. Each 
of these cells keeps its outside less than a tenth of a volt 
positive to its inside until it is excited. It can be excited 
anywhere by driving its outside locally negative. When 
this happens, current from nearby positive parts of the 
cell flows into the negative region partly recharging it. 
but extending the negativity to the region whence the 
current came so that it, in turn, becomes a sink for current 
from still farther parts of the cell’s outer surface. Thus 
the pulse of current, shaped like a smoke ring, is propagated 
along the threadlike cell. The membrane surrounding 
this cell is a leaky capacitor, its voltage supported by the 
local battery. The rate at which the pulse travels is 
determined by the distributed resistance, distributed 
capacity, and distributed source of voltage of the cell, so 
that cells can be thought of as distributed repeaters. The 
fastest, or fattest, conduct at about 150 yards a second; 
the slowest, or thinnest, a foot a second. As the fast 
conductors generally connect distant places, and the slow 
ones near places, the temporal effects of distance are 
minimized. ‘The pulse itself has a rising phase of approxi- 
mately a tenth of a millisecond, and it takes several tenths 
of a millisecond for the cell to be ready to transmit another 
pulse. It cannot do this often in quick succession without 
fatigue, however between the time when pulses are de- 
livered to a relay to excite it and the time its pulse starts, 
there is a delay of about half a millisecond. To excite 
one cell, pulses from several cells usually must arrive close 
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together within one- or two-tenths of a millisecond, and a 
signal to stop a nerve cell from’ responding to pulses other- 
wise sufficient to trip it must precede them by about half 
a millisecond. Nerve cells sometimes conduct trains 200: 
pulses per second but usually average nearer 20 per second, 

so that the duty cycle i is from'1/10 to 1 / 100 of their greatest 
possibilities. 

In a comparison of nerve cells and ordinary relays, the 
nerve cells are faster than electromagnetic devices, about as 
fast as thyratrons, about one thousandth as fast as vacuum 
tubes. However, they are so much smaller that, though 
their voltage-gradients are about the same in cathode to 
grid to plate, they take far less energy to operate. A 
large building could not house a vacuum tube computer 
with as many relays as a man has in his head, and it would 
take Niagara Falls to supply the power and Niagara River 
to cool it. Eniac with some 10,000 tubes has no more 
relays than a flat worm. Moreover, nerve cells are cheap. 
If it cost a million dollars to beget a man, a nerve cell 
would not cost a mil, and until cathode, grid, and plate 
can be printed on plastic with only monomolecular films 
between them, engineers cannot hope to compete with 
nature. Even then multiple grids would have to be 
worked out for gating the signals, because on big nerve 
cells what determines signal or no signal is special combi- 
nations from among as many as a thousand terminations 
of branches of tap roots of various nerve cells on the body 
of a single cell. At the present moment the most exciting 
parallel is in the configuration of electrodes on transistors. 
Computing machine designers would be glad to exchange 
their best relays for nerve cells. One reason for that is 
their long life since man gets no replacements from the 
day he is born until the day he dies. Every nerve cell in 
a man’s head is as old as he is, and most of them are still 
alive and working. Mechanically, they are more stable 
than other relays—and each keeps repairing itself. Of 
course, poisons, germs, failure of sugar or oxygen, failure 
of blood supply, or a bullet through the head may kill 
enough to make us run amok. ‘These troubles are called 
“organic psychoses,’ because this damage is found in the 
brain at death. 


A CALCULUS FOR NERVE CELLS 


The logician, Boole, who first attempted a logical ma- 
chine, was responsible for a calculus in which the only 
values of the variables are 0 and 1 and which is applicable 
to the pulses of nerve cells. Shannon was the first to apply 
such a calculus to nets of relays; but, because he was 
interested in circuits either open or closed, instead of in 
transients opening and closing circuits, he emphasized 
the logic of their simultaneous or enduring states rather 
than the dependence of one signal upon those that tripped 
its relay. Consequently, time is not made a significant 
variable and so his is rather the logical relations “‘both A 
and B,” “A and/or B,”’ and “A but not B” than the se- 
quential relation of implication “‘A at time ¢ only if B at 
time ¢—1,”? wherein the unit of time is synaptic delay, or 
closing time. Walter Pitts and the author took this factor 
into consideration and made a complete calculus for these 
signals by taking the calculus of propositions of Whitehead 
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and Russell from the “Principia Mathematica” and sub- 
scripting the symbol for the signal of a given relay by the 
time of that signal, measured in synaptic delays'from any 
arbitrary beginning. ‘This calculus is simple, much simpler 
than ordinary arithmetic, and it is enormously powerful. 
By it we proved that a nervous system—even without 
regeneration—could compute any logical consequence of 
its input or, in Turing’s phrase, compute any computable 
number. This is the substance of our “Theorem II,” 
which von Neumann uses in teaching the theory of all 
digital machines. The theory is ready and waiting’ to 
be used, and there is only one limitation. You have’ but 
half the calculus if you have only relays that never fire 
unless they are tripped; that is, you have signals which ‘ 
imply A and/or B fired; both A and B fired; A and not 
B fired; but none which implies neither A nor B fired. 
In the eyes of the common scallop there are relays which 
keep on firing unless light falls on the eyes. In man there 
are no such relays, but he always has a background of 
nervous activity which serves the same function. Conse- 
quently we have for him the whole calculus of atomic 
propositions. However, perhaps this calculus does some- 
thing even more important, for it separates physics, for which 
the signals are only something that happens or else does 
not happen, from communication engineering, for which 
these same signals are also either true or else false. If you 
press on your eye you will see a light when there is no light. 
The signal is just as physical as ever, but because it arose 
in the wrong way or in the wrong place, it is a false signal, 
just as false as a ring on the telephone when lightning strikes 
the wires. It is because communication engineering deals 
with signals, true or else false, that neurophysiology is 
part of engineering, not merely of physics. To understand 
logical calculi, it pays to learn symbolic logic. With it 
you can write out at once the specifications for any number 
of nets to do anything. 

Notice its application to sensation. Consider chains of 
relays from the sense organs to the relay racks in the brain. 
A signal in the relay rack implies one nearer the sense organ 
and it in turn, backward in time until we get to the sense 
organ, and so to the outside world. Thus, what happens 
in our heads logically, materially implies the world im- 
pingent on our sense organs. This material implication 
is not a symmetrical relation. It extends into the past, 
not into the future. What happens in our heads does not 
imply what is to happen in our arms and legs. We send 
down volleys of signals, but these play on the complicated 
servomechanisms which keep us right side up and adjusted 
to the world about us. These have their own input from 
the world, so what happens is in large part determined by 
them. We intend, they act. Because what we intend 
and what we do are not always the same, we are forced to 
distinguish between what we will and what we shall do. 
Hence, the notion of the “will.” Any computing machine 
which can detect a discrepancy between what it calculated 
and its actual output may be said to have a will of its own. 
The newer machines probably will be able to sense.errors 
and erase mistakes in the output as they must in their 
memories. Consequently they may prefer magnetic tapes 
to punch cards. 
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To compute as we do a machine must have some kind 
of memory. Kubie was the first to propose and Lorente 
de No was the first to prove that brains have reverberating 
chains of nerve cells. These are just regenerative circuits 
in which a set of signals patterned after some input can go 
round and round. The set preserves the figure of the 
input but no longer refers to one particular past time. 
It says that there was some event of that figure. It intro- 
duces into our logical calculus the existential operator and 
the predicated figure, or idea, simultaneously; that is, 
“there was some event such that it was of this figure.” 
Existential operators combined with negation yield uni- 
versal operators, and the figures, predicables or ideas, are 
called universals. Any kind of memory will serve to free 
universals of the particularity of their origin in time. A 
victrola record of “Yankee Doodle”’ does not tell you when 
it was recorded. But every other form of memory is only 
a surrogate for reverberating chains. You may use an 
acoustic tank, a latticed grill within an iconoscope, a wire 
tape, or punch cards—but the computers must be able to 
put in and take out information, and so complete the loop 
round which the information goes. It could be done with 
flip-flops or with chains of thyratrons, only it would cost 
too much in space and energy. Nerve cells are cheap, 
small, plentiful, take little energy, and are not too fast. Our 
brains have many of these closed chains, enough so that 
they can run for eight hours on end without much loss of 
information from this first kind of memory. This becomes 
important as we grow old. Until then use leaves a trace 
whereby the oft repeated and successful act becomes pre- 
ferred and this is also a second kind of memory—also, 
until then, things seen once leave pictures that fade little, 
if at all, as years go by. This third kind of memory in 
several ways resembles a series of snapshots of the world, 
filed in the order taken and punched for recall at a set of 
points, each corresponding to one of a pair of opposites, 
whereby we sort out things that seem familiar to us. We 
may use these punches for recall, or we may ripple through 
the stack of shots in the order they were taken and filed. 
But, as with photographs that have to be developed, this 
memory is not available immediately after it is shot, but 
must go through the processes of recall and recognition. 
From the work of Stroud it is clear that this memory may 
contain shots taken as often as ten per second. From this 
it is not unreasonable to guess we have, by the time we 
die, a series of some 101° shots stored in our heads. Now, 
if every shot had 33 places where it might be punched for 
one of a pair of opposites, we would be able to find any one 
of 2**, which is 101°, shots as is done in a calculating machine. 
This would account for our ability to recall items on a basis 
of similarity or dissimilarity, but one would have to be lucky 
to pick the right 33 pairs of opposites. We probably use 
far more pairs, perhaps hundreds of them. 

No one yet has measured the number of items which a 
man can store per shot, but it is probably less than a 
thousand spots, each a jot (a mark), or else a tittle (no 
mark). So let us allow for code to find a shot and contents 
of each shot, a total of 101° shots which is a total memory of 
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1013 spots. This is more items of information than there 
are connections of relay to relay. One might ‘‘solder in” 
the multiplication table, or his skilled acts generally, but 
not this snapshot memory. It begins to look as if these 
shots were filed in that small, deep portion of the brain 
which is spoiled regularly by too much alcohol, producing 
what is called Korsakow’s psychosis. "There we may look 
to something about as big as a molecule of protein for each 
spot of memory. 

In this respect, Heinz von Foerster (“Das Gedachtnis,”” 
Vienna, Austria, 1948), by applying modes of reasoning 
and the data of theoretical physics to the best psychological 
data on the learning of nonsense syllables, evolved 
hypotheses which indicate that: 


1. The traces left by experience are probably quantized alterations 
of protein molecules, some 10”! in number. 


2. The total power required for the maintenance of this memory is 
of the order of 107? watt. 


3. The energy per step is in the near infrared, say 28,000 angstrom 
units, which is in the range of enzymic resonance. 


His theory requires that traces to survive must be re- 
constituted in new carriers and only protein molecules are 
known to have the property of producing facsimiles of 
themselves. This theory fits with the known facts of pro- 
tein denaturants destroying memory. 

We have, of course, a substitute for memory, inasmuch 
as we can make any sort of mark and, at some future time, 
sense it again. But this, like all the rest, is but a substitute 
for reverberating chains. We must close the loop when 
we make use of it. 


NEGATIVE FEEDBACKS IN THE NERVOUS SYSTEM 


There are other closed paths within the central nervous 
system, through it and the body, and through both and 
the world which are negative feedbacks. Each of these 
serves to establish some state of the system. They respond 
to every deviation from the established state by returning 
the system toward that state, and this state is thus the goal, 
aim, or end of that operation. Those that go through the 
world about us are called appetitive, for by them, like the 
self-guided torpedo or the gun with automatic fire control, 
we hunt our prey. Those that go through the body and 
brain are called reflexes and they serve to give dynamic 
stability to our temperature, blood pressure, circulation, 
water balance, blood sugar, blood carbon dioxide, and so 
forth, as well as to our posture and motion at rest and under 
many conditions of acceleration, including gravity. 

At the time that the first joint paper was written by 
Pitts and the author, we could secure only existential 
operators to free ideas of temporal particularity, using 
regenerative feedback. Then it became clear that every 
reflex, or negative feedback, might be so used. For 
example, the pupillary reflex tends to keep constant the 
excitation of retinal receptors by adjusting the diameter 
of the pupil oppositely to the brightness of the field of 
vision. Thus, it tends to free retinal excitation of the 
gratuitous particularity of the amount of illumination. 
The number of signals relayed through lower parts of the 
brain to the cortex, or bark of the brain, has another inverse 
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feedback which also acts as an automatic volume control; 
for, as more impulses reach the cortex, it decreases the 
number relayed thither. These enable us to see the same 
thing regardless of the brightness. The existential operator 
is now, “‘there was some brightness such that it was this or 
that thing.” 

Another reflex is even more important here. The points 
of the retina are mapped, one for one, on the back of the 
midbrain, and the cells there are so connected as to com- 
pute a vector from the central line of gaze to the apparent 
center of gravity of anything in the visual field. They 
then relay this vector to the cells that control the eyes which 
then move them so as to reduce the vector. That is, they 
turn the eyes so as to center the apparition. This reduces 
the vector to zero and the eyes come to rest with the form 
centered. By moving the apparition to the center of the 
field, this reflex rids the apparition of the gratuitous par- 
ticularity of the position in which it first was detected. 

. Thus, “there was some place such that it was this or that 
apparition.” In a similar manner every reflex takes some 
input through a series of values of some variable to some one 
value of that variable. This terminal value, being fixed 
in the design of the circuit, seems God-given, and conse- 
quently is called the canonical position or brightness. 

There is still another way of making existential operators 
and their corresponding universals. Most of our sensations, 
by nervous connections, map the continuous variables of 
sense upon a mosaic of relays. Imagine layer upon layer 
of such mosaics so stacked that the relays form rough 
columns. Let the incoming signals slant up through the 
layers. Fix the threshold of each relay so that it will trip 
only if it receives a signal from the input and a simultaneous 
signal to all relays of its layer. And, finally, let the signal 
from each relay descend vertically. If, in such a matrix, 
a stream: of signals comes in over a single slanting input and 
the layers be successively alerted, the output will move step 
for step, in the direction of the projection of the slant upon 
the basic mosaic. Hence, if there be a spatial pattern of 
input, its form will be translated horizontally in that 
direction. In this way we make, from something given in 
one position, the same thing in all positions along any line. 
Now pitch maps on the auditory cortex so that octaves 
span approximately equal stretches, and the auditory cortex 
is such a matrix. There is an ascending and descending 
pulse gating relays of the cortex, sweeping it every tenth 
of a second. Hence I believe that we detect chords by 
making the translations along the axis of pitch while we 
preserve the interval. In fact, we do detect chords re- 
gardless of pitch at about ten per second. 


THE VISUAL CORTEX 


We know far more about the visual cortex. Here the 
visual field maps so that the radial distance on the cortex 
is roughly proportional to the logarithm of the angle from 
the line of gaze. This cortex is again a matrix, but so 
specialized that it can be recognized easily, The ascending 
information in effect radiates toward and from the central 
Hence, in effect, this cortex makes the dilatation 
Consequently, 


point. 
and constrictions of the centered figure. 
its output is the same regardless of the size of the figure in 
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the input. Every part of this visual cortex is connected 
to a host of scattered points in a second visual cortex, hence 
it comes about that to any figure in the output of the first 
visual cortex there will correspond by chance some point 
of maximal excitation in the second visual cortex. The 
local clipping circuits suppress activity at all points where 
it is less than the maximum; so the position of maximum 
excitation determines the output. Again, the sweep of 
scansion is about ten per second, the so-called ‘‘alpha 
rhythm;” and again, this is the number of shapes that can 
be seen per second without any blurring or noticeably ap- 
parent motion. 

From these well-established anatomic and physiologic 
facts it follows that if one were to stimulate a spot on the 
first visual cortex of a man’s brain exposed at operation 
he ought to see a blob of light, like a setting sun, some- 
where in the visual field and it ought to move when he 
turns his eyes. That is exactly what men actually report 
when they are so stimulated. However, if one were to 
stimulate the second visual cortex with appropriate 
electric pulses he ought to see a form, like a hand, a house, 
a tree or the like, and it should not seem to be at any one 
place in the visual field nor should it move if he turns his 
eyes, nor should it be of any particular size but merely a 
shape freed of position and size, and that is just what the 
patients do report. 

These last examples show clearly a process of computing 
invariants each of which is a sum, for all members of some 
group of transformations, of the values assigned by an 
arbitrary functional to the transformations as functions of 
excitation at points and times in a given matrix. To 
define universals without any loss of information, one would 
need a matrix of these invariants, the matrix being of as 
many dimensions as the original matrix. In practice a 
much smaller number of invariants usually suffices. 

Here it should be pointed out that, in the case of the reflex 
that centers an apparition, the cerebral circuits actually 
assign the value zero to all transformations but the last. 
Thus it, and probably every other device for securing 
invariants corresponding to universals derived from par- 
ticulars, is but an example of this procedure. In short, 
this is a general description of all coding devices. Inas- 
much as in relay nets one can convert any figure of pulses 
at one time over a given number of relays into a figure of 
impulses over one relay at as many times as it had required 
relays at one time—and vice versa—one cannot guess how 
a given universal will be represented in an unknown net, 
for all one knows is that it must be invariant. Moreover, 
there is no reason why the same invariant can be ab- 
stracted in only one part of a net. Each half of the visual 
field is represented in the other half of the brain but a man 
can recognize a straight vertical line in either half equally 
well. In short, one would have to know in detail the 
anatomy and physiology of the brain pretty well to guess 
where to look and what to look for, and he still would not 
know enough to guess right more than once in a “blue 
moon.” 

Actually, however, neither does anyone know the entire 
blueprint of Eniac, and certainly no one knows whether 
Eniac actually is wired according to the blueprint. We 
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know from the chemistry of our chromasomes that our 
genes do not contain enough information to specify all the 
connections of our nerve cells. These can specify only a 
moderately complicated secondary machine which must 
build a tertiary machine, and so on, until the last builds the 
final brain. The next to last is never completely super- 
seded or separated from the last but remains to tend the 
machine; and, when any part is busy or out of commission, 
it shifts the problem to computers that are free to work on 
it. In this it resembles the differential analyzer at the 
Massachusetts Institute of: Technology. Consequently, 
it is very difficult for us to discover even gross defects or 
guess the function of a part from what happens when it is 
destroyed. Brains may seem to be all right when several 
parts have ceased: to function. : Any machine like Eniac, 
which does many things in parallel, is hard to trouble- 
shoot for the same reason. | Parts’ may fail and answers 
continue to be computed. But human brains are in- 
comparably worse in this regard. | I believe von Neumann 
thinks that in a minimal nonparallél machine made of a 
few thousand vacuum tubes one malfunction per four hours 
is tolerable and this requires that the:probability of error 
in function of a relay must be say 1:in 10!* unitary operators, 
(pip or no pip). The best:electromagnetic relays probably 
fail 1 in 10°, that is, a: thousand: times too often. Nerve 
cells are not that good and they cannot be replaced but 
they are cheap and plentiful. Hence: the worst of our 
difficulties in trouble-shooting. 


THE UNIT OF ({NFORMATION 


A unit of information, as Wiener has suggested, may be 
described as the decision whether a relay is or is not to fire 
in one relay-time.' In an ensemble of W nerve cells, they 
can be equally well in any one of 2” possible states by 
chance. Every unit of information subtracts one from WV. 
Hence the amount of information is the logarithm (to the 
base two) of the reciprocal of the probability of the state— 
or the negative of the entropy of the system. Thus, 
“entropy never can decrease” means exactly the same as 
“information never can increase.” Actually entropy 
increases and signals become corrupted on passing through 
any communication system. Corruption may be defined 
as the ratio of information in the input to information in 
the output. Now, considerman. Each eye has a hundred 
million photo receptors each capable of one decision per 
millisecond—so input information is at least 210® per 
millisecond. Man’s output in speech can be estimated 
by noting that a telephonic device that samples speech 
once per millisecond and emits one pip or none according 
to the amplitude of the wave, conveys almost all the 
original information. Two pips per millisecond, corre- 
sponding to four amplitudes, are certainly more than 
enough. So, from human vision to human speech, the 
corruption is 10%. A part of that loss is due to the clumsy 
coupling of nerve to muscle, but the rest is used to buy 
security. 

The eye contains a hundred million photo receptors 
which converge by way of bipolar cells on a scant million 
ganglion cells which relay the signals to the brain proper. 
By requiring coincidence at each junction, we ignore 
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signals that do not agree with other signals and we do it 
to the tune of a hundred to one decisions. This means 
that the brain gets the signal only if. it corresponds to a 
statistically significant number of synchronous responses 
of the photo receptors. The probability that the signal 
relayed to the brain is due to chance may be 1 in 2° which 
is 1 in 103; negligible to say the least.’ But the process 
does not end there. It is repeated at almost every step 
from input to output. Naturally we make few gross 
errors of action, but so much calculation in parallel with 
subsequent demand of coincidence makes it almost im- 
possible to detect trouble in the circuit unless it happens 
to catch most of the parallel paths for some sequential 
action. Many:a nerve cell can, and does, die and no one 
knows it till he sees that brain under the microscope. 
These scattered losses rarely bring us to the doctor. 


THE NEUROTIC BRAIN 


It is far otherwise with neuroses. As was noted pre- 
viously, the dynamic stability of normal living is main- 
tained by negative feedback. When for any reason, say 
environmental stress, the gain increases, these change to 
positive feedbacks, oscillating regeneratively at their 
normal frequencies; also, when for any reason they are 
driven at a frequency at which the gain exceeds one, they 
become regenerative. Kubie was the first to call attention 
to the reiterative core of every neurosis, and he was right. 
All evidence now indicates that neuroses begin in some 
normally negative feedback going regenerative, persisting 
in activity throughout every minute, day and night, for 
months and years. It tends to sweep more and more cells 
into its orbit and so removes them from their normal 
function as free-floating computers. This enfeebles us for 
certain intellectual tasks, and fixes our behavior in ill- 
adapted ways. Cells swept into its orbit and fired often 
suffer fatigue, a rise in threshold, and constitute a wall 
about the process so that other activities cannot com- 
municate with it. Eventually, by repetition, it affects 
the cells so that the pattern of their activity reappears even 
after it has been interrupted, in this resembling all our 
motor skills. In early periods it is enough to interrupt 
the reverberation again and again and sweep the other 
cells out of its orbit, but when it invades the major organs 
of judgment and becomes obsessive or compulsive it may 
require a surgeon’s knife to cut the feedbacks of the frontal 
lobe. Thereby we sacrifice many of the highest traits of 
character, some kinds of insight into things and men, and, 
in addition, the ability to create new categories among 
ideas. 

In the neurotic brain you may find no general chemical 
reaction gone astray, nor any damaged cells, for when 
activity ceases, regeneration ceases. The most you might 
expect to find are some changed thresholds or connections— 
those little invisible differences which each of us acquires 
by use—the basis of our characters. The more we build 
negative feedback into machines, the more surely they will 
have neuroses. These diseases are demons with ideas ard 
purposes of their own. Physicists have been known to 
curse them but they cannot be exorcised. If, instead of our 
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variety of psychodynamic nonsense, you wish to think 
sensibly of them I would suggest, in all seriousness, that 
you start now to prepare a dimensional analysis of gremlins. 
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HE GAS TURBINE, as in the case of most prime 

movers, has had a rather long history. It is, however, a 
type of prime mover that only nowis being reduced toa form 
suitable for practical applications. A gas turbine may take 
a great many forms; and 
throughout the world many 
designs have been built and 
are in operation, and many 
more are under way. ‘These 
range from the simplest type 
to very complex cycles, which 
may involve both reciprocat- 
ing and rotating equipment. 
Each type has many attrac- 
tive features and may fit a particular application to a great 
advantage. 

A great deal has been written concerning the broad field 
available to the gas turbine as its development progresses. 
It does seem to be a type of power plant which will prove to 
be of wide usefulness; however, it can justify its adaptability 
in two ways. First, even the simplest type of plant is attrac- 
tive for many applications without changing the basic unit; 
second, as the over-all development progresses, more new 
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This article describes two gas turbines designed 

for power generation. Also, a number of other 

possibilities for gas turbine use are presented to 

indicate the wide field to which the present 

units are adapted and to show the general 
present state of development. 
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types should become available with their own particular 
fields of superiority. 

One important aspect of the gas turbine, sometimes partly 
lost sight of among the glowing predictions for its future, is 
that so far there has been 
very little experience with it 
for general power purposes. 
Aside from process units de- 
signed which were for low 
temperatures, no really exten- 
sive operating experience has 
heen reported anywhere. 

During the war, two air- 
craft gas turbines of the axial 
flow type were developed by the General Electric Com- 
pany. Each is of the simplest type with one turbine, one 
compressor, and no intercooling or regeneration. The 
TG-100 has had many flights up to high altitude and has 
given a very good account of itself. The 7G-780 (Figure 
1) and its successor, the 7G-790, are being used in a majority 
of new jet fighters and bombers of the Army Air Forces. 

Based on this experience, but recognizing the difference 
in requirements for nonflying applications, a simple power 
plant witha design rating of 4,800 horsepower (at 1,500 
feet altitude) has been designed, built, and tested at the 
General Electric Company. This power plant was de- 
signed particularly for locomotive applications, but with 
recognition that it should be attractive also for many other 
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Figure 2. Semi-cross section of a 4,800-horsepower gas turbine for locomotive drive 
which is approximately 19 feet long, and weighs about five pounds per horse-power 


types of installation. Figure 2 shows 
a cross section of the unit, which is 
approximately 19 feet long, and 
weighs about five pounds per horse- 
power. Figure 3 shows the unit on 
test in Schenectady, N. Y., where it 
drove four d-c generators of the trac- 
tion type through gearing.' The 
power plant proved to more than 
meet its design rating, and to be a 
little better in efficiency than the de- 
sign predictions of 17 per cent based 
on net shaft power and the lower 
heating value of the fuel. More 
than 700 hours of operation have 
been accumulated. Some _ diffi- 
culties were encountered, of course, 
but these were not of a basic nature. 
Simple corrective measures were 
taken, and the over-all operation 
has been considered very definitely 
encouraging. A majority of the 
running was on Bunker “‘C” (num- 
ber 6) fuel oil, and a total of more 
than 230,000 gallons of this low- 
grade fuel has been burned. 

The characteristics of this plant, 
based on the tests, are shown in 


Figure 3. 
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Arrangement for test of 4,800-horsepower gas turbine for locomotive drive 
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Figures 4 and 5, while Figure 6 shows the effect of 
altitude. It will be seen that there is a definite effect of 
ambient temperature and of altitude. In these characteris- 
tics, the gas turbine is different from either steam plants or 
diesel engines, and its features should be evaluated for each 
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Figure 4. Tested thermal performance of a 4,800-horsepower 

gas turbine power plant; 100 per cent values correspond to 

75,600,000 Btu per hour, 6,700 rpm, and 5,000 horsepower at 
sea level and 80 degrees Fahrenheit ambient temperature 


application. In cold weather the power output obtainable 
increases substantially, whereas in hot weather the output 
falls off with exhaust temperature maintained constant. In 
dry locations, evaporative cooling of the inlet may be quite 
attractive since the wet bulb temperature always may be 
attained. This will require approximately 1,500 to 2,000 
pounds of water evaporated per hour. In at least one 
application the incoming air will be cooled by a surface 
cooler.’ 

The exhaust temperature of the turbine varies with load 
and with ambient temperature, and the air flow also varies. 
This results in a variation of the heat available in the ex- 
haust as shown in Figure 5. This basic natural charac- 
teristic can be modified by the combustion of additional fuel 
in the exhaust gases prior to entering the waste heat boiler, 
or by throttling on the compressor inlet or turbine discharge 
to raise the exhaust temperature at a given load. Of 
course, in doing this, the turbine exhaust temperature can- 
not be raised above the maximum permissible value in 


such cases.? 
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Based on this successful operation, the power plant has 
been installed in a locomotive and, at present, is undergoing 
preliminary track tests. Furthermore, two of these power 
plants have been sold to public utilities for power generation 
purposes. In one of these applications, the fuel is natural 
gas, and the exhaust will be used to heat the feed water of 
the existing steam power station in which the unit will be 
located. This application illustrates one of the adaptable 
features of this unit.” 

With this simple-type plant, the over-all efficiency is of a 
moderate value which indicates that the major application 
is expected to be where fuel is inexpensive, the utilization of 
the waste heat is desirable, or small size and light weight are 
important. 

This type of power plant requires cooling water only for 
lubricating oil and even this can be dispensed with by the 
use of air-cooled radiators, if desired, so that the unit is par- 
ticularly attractive where cooling water is difficult to obtain. 

Since the power plant is relatively small, compact, and 
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Figure 5. 3,500-kw gas turbine-generator estimated performance 
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light in weight; simple, inexpensive foundations and housing 
are required, thus resulting in economical installations. 

An attractive possibility for this simple unit is as a portable 
power plant. While the details of this have not been fully 
developed, it appears likely that the generating plant could 
be put on one flat car with the fuel oil brought up in tank 
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800 GPM ean cars. Similar portable power plants well might form emer- 
ae pte ewe gency units for pipe line pumping spares and probably 
could be transported in one or two trucks. en i 

Other attractive applications for this plant should be in 
industrial power, gas or oil pipe-line pumping, or where the 
exhaust heat is used directly as, for example, in the drying 


#6 FUEL OIL 
3500 */HR. 


5325 kw 
of lumber. 
i598 Pets For many applications, particularly in the usual power 
TO STA 72 */sec. generation case, a higher efficiency than can be obtained 
Ci et eal vl dali with the simple cycle, both at full load and at part load, is 


desirable. Such increases in efficiency are obtained in the 


FLT eaRe URC clisdinerasierin nectinentnecanrrticrgceaacs 40 turbine primarily by using heat transfer elements in the 
flows, and output for design rating at 1,500 feet altitude and 80 form of intercoolers between stages of compression and 

degrees Fahrenheit regenerators, making use of the turbine exhaust heat to pre- 
heat the air entering the combustion 
chambers. Figure 7 is a diagram of 
such a power plant cycle including 
temperatures and pressures at the 
various points in the cycle under the 
design conditions of 1,500 feet and 
80 degrees Fahrenheit. Figures 8 
and 9 show an approximate cross 
section of the machinery and an in- 
stallation outline. It will be noted 
that both the regenerator and in- 


Figure 8. Cross section of a gas turbine for 5,000-kw turbogenerator set tercooler consist of two units in 
An entire unit of this type can be contained in a space approximately 50 feet long by 28 feet wide by 13 parallel, and that the entire power 
feet high: the weight is approximately 60 pounds per ku plant is contained in a space approxi- 
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mately 50 feet Jong. by 28 feet wide by 13 feet, high. The 
total weight is expected to be around 60 pounds per kilowatt. 
The turbine and compressor are divided into high- and 


low-pressure elements primarily to provide improved heat.’ 


rate at reduced loads. At part load, the low-pressure tur- 
bine and compressor will run at reduced speed, thus main- 
taining better cycle efficiency. 

This power plant is now under construction, and the first 
of its type is expected to be in factory test operation within a 
few months. . ae hh, ‘lov sao 

It is designed for 5,000-kw generator. terminal, output and 
has an expected thermal efficiency of 28 per cent based on 
the generator terminal, output and on the lower heating 
value of the fuel. In comparison this is a better. effi- 
ciency than can be expected from steam stations of com- 
parable size. 

The mechanical design, also gave the anticipated perform- 
ance characteristics, as shown in Figure 10. From this 
figure, it will be seen that the normal rating of the power 
plant is affected by ambient temperature as in. the case of 
the simple type of power plant, but at a lesser rate. | It is 
basically affected by altitude as shown in Figure 6, which 
applies approximately to any gas turbine. Relative to the 
normal rating, the maximum expected net output is about 
{5 per cent greater, which means that the full 5,000-kw net 
output should be maintained up to about 110 degrees 
ambient temperature, The part-load heat rate is higher 
than at full load, but increases relatively slowly as the load 
is reduced, so that at half power the heat rate should be only 
about 16 per cent higher than at full power. 

This power plant requires relatively very little cooling 
water compared to a steam station ofa similarrating. Nor- 
mally, a total water flow of approximately 1,200 gallons per 
minute would be required for intercoolers, oil coolers, and 
generator air coolers. This is compared with about three 
to five times this value for a steam station: In addition to 
the good thermal efficiency and.low cooling water require- 
ments, this power plant is expected to have'a relatively low 
installation cost. The version shown is essentially a one- 
level plant, with only the oil tank required to be below floor 
level. 

The inlet duct to the low-pressure compressor and the 
exhaust openings from the regenerators normally would. in- 
clude simple sound: absorbing means to suppress the high- 
frequency-turbine and compressor noise. If.desired, the 
regenerators can be left out, and the turbine exhaust heat 
can be used for making steam or for other purposes rather 
than preheating the combustion air. In this case, as could 
be expected, the fuel rate would be increased by about 
one-third. 

It is expected these plants should be attractive for end of 
line installations, and for standby and peak load operation 
where the quick starting feature would be of particular ad- 
vantage. _ It is expected that completely. automatic opera- 
tion will be quite feasible. 

As in the case of the 3,500-kw unit, this 5,000-kw plant is 
designed to be adaptable to the burning of a light or heavy 
fuel. oil, including Bunker. ‘‘C”’,,.and to the combustion of 
gas. At the present time, three of these units have been 
ordered for installation in power stations, and two.of:them 
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Howard-Gas‘ Turbines for‘ Power Generation 


« Will burn natural gas while the other will burn Bunker “C” 


* fuel: 

In summary, a large-scale gas turbine developmental 
program is under way, including many component develop- 
ments not outlined in this article. This development has 
resulted, so far, in the construction and test of the simple- 
cycle locomotive-type plant, the design and current con- 
struction of the high-efficiency 5,000-kw unit, the receipt of 
orders for both types of power generation, and the installa- 
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Figure 10. Estimated plant heat rate, based on lower heating 
value of gas or liquid fuel versus generator output and ambient 
temperature at 1,500 feet altitude 


tion of the locomotive unit in a locomotive with preliminary 
track tests underway. 

This is all undertaken in the belief that the gas turbine 
will find wide use. However, it is not believed that it will 
displace in the near future other forms of prime mover, 
such as large steam turbines. 

In this article, a full description of these two power 
plants and their possibilities has not been attempted. It 
is hoped,. however, that sufficient possibilities have been 
outlined to indicate the wide field to which the present 
units are adaptable and to indicate the general present 
state of development of the gas turbine. It is antici- 
pated that in the future other sizes and types of gas turbine 
will become available, and that experience with the present 
plants will prove them to have low maintenance and to be 
reliable and economical when properly applied. It is also 
anticipated that as developments progress, it soon. will be 
possible to use coal as a fuel for gas turbines which should 
extend their field of usefulness considerably. 
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An Instrument for Measuring Commutation 
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“FLACK BANDS” have been used for many years 
to compare the commutating ability of d-c machines 
and to set the brushes in the proper place. A black band, 
as used here, is defined as the number of amperes by which 
the current through the commutating winding can be 
changed without producing sparking at the brush faces. 
This band width usually is taken at 25, 50, 75, 100, 125, 
and 150 per cent of rated load. This is plotted as shown 
in Figure 1, the black band being the shaded portion. 
When developing new brushes, it is necessary to have a 


a 
3 
Y a 
= Figure 1. Representative 
a 6c 39 
sx black band 
= 
a2 


PERCENT RATED LOAD AMPS. 


fairly fast and accurate way of comparing the commutating 
ability of the various brushes. Black-band tests seem to be 
the best way of making this comparison. In our studies, 
we used the black-band width at full load only, as more 
consistent results were obtained and less time required. 

Since it is difficult for different individuals under various 
lighting conditions to duplicate results by the visual spark- 
ing method, a search was made for an indicating instru- 
ment. A cathode-ray oscilloscope, a radio noise meter, 
and several models of electronic voltmeters were tried. 
The oscilloscope was used mainly for studying the nature 
of the disturbance. The results obtained with the radio 
noise meter and one of the electronic voltmeters check 
very well with those obtained by visual sparking. The 
other electronic voltmeters were unsatisfactory for this 
purpose, because of their lack of sensitivity at high fre- 
quencies. The meter giving the best results is a peak- 
reading electronic voltmeter having a frequency error of 
less than one per cent between 20 cycles and 50 megacycles. 

Most of our evaluation of commutating ability of various 
brush grades has been done on a variable-speed 10-to-15- 
horsepower machine. This machine was direct-driven as 
a generator at 1,800 rpm and delivered a full-load current 
of 58 amperes to a load bank. To eliminate as many 
variables as possible, the machine was set up in our altitude 
chamber where a relative humidity of 35 per cent at 85 
degrees Fahrenheit could be held. 

Each test was started on a raw commutator. Brushes 


were carefully sanded to fit the commutator and finally 


seated with white seater stone. Hourly readings were 
taken with the electronic voltmeter and plotted against 
the corresponding amperes buck or boost in the com- 


mutating winding. Amperes buck or boost were changed 
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in half-ampere steps starting at the middle of the band 
and going in the buck direction until a voltmeter reading 
of over one volt was obtained, then returning to the middle 
of the band and increasing the boost current to the same 
limit. From this family of curves (see Figures 2 and 3), 
an average band width at one volt was obtained. The 
comparison was made at one volt on this machine because 
the curve had definitely turned up and sparking was 
evident at this point. 

Since the electronic voltmeter is connected across the 
terminals of the generator, it shows sparking on all the 
brushes with one reading. This is much better than having 
to look at each brush, as in the visual method of obtaining 
black bands. On some machines, it is physically im- 
possible to look at all edges of all the brushes. Also, using 
the electronic voltmeter eliminates the variations due to 
different observers and to different lighting conditions. 
Some precautions must be taken when using the indicating 
instrument as a commutation meter. Erroneous results 
may be obtained if the generator supplying the buck and 
boost current sparks, as the disturbance will follow the 


Figure 2. Representative volt- 
meter band with a very good 
commutating brush 


Figure 3. Representative volt- 
meter band with a poor com- 
mutating brush 
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wires to the voltmeter. Also, sparking of a parallel 
generator may cause trouble if not blocked out with a 
filter. 

This accurate method of comparing commutation should 
be useful in production tests for setting the brushes, checking 
the pole shims, and making sure each machine is within 
design limits. It also can be useful in development work. 
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| fp Peay ING is very erratic in nature and plans for 
measurements must be made with extreme care. ‘Two 
methods of lightning-current measurement were used 
successfully in a 4-year study on a rural distribution line 
and the results obtained are described in a recent paper.! 

Seven oscillographs were used to measure lightning cur- 
rents in arresters or transformers. Each oscillograph has 
two 3-inch cathode-ray tubes mounted close together, so 
that a single lens focuses both traces on a 313/,-by-31-inch 
film wrapped on a drum rotating once every 0.7 second. 
After an exposure, the drum automatically shifts axially so 
that four distinct records can be obtained. Figure 1 shows 
the disposition of the cathode-ray tubes, lens, and film-driv- 
ing mechanism. The oscillographs operate from a 115-volt 
60-cycle source. Special nonlinear shunts, combining 
Thyrite and wire-wound resistors, permit accurate measure- 
ments of current over a 50-to-1 range. The beams are 
turned on by means of a thyratron when the current is great 
enough to produce a record. An oscillating voltage is 
applied to the grid of the thyratron so that it trips regardless 
of the polarity of the lightning current. The beams go off 
after about two revolutions and the drum automatically is 
shifted axially, making ready for another stroke. Four or 
more exposures can be taken on a film, but there may be 
multiple exposures on the last position. 

Each oscillograph is energized from a battery-driven 
dynamotor so that records can be taken during power 
failures. The sensitivity of the oscillograph is made sub- 
stantially independent of battery voltage by using a ballast 
tube in series with the cathode-ray transformer. 

It is highly advantageous to be absolutely certain that 
the initiating and measuring circuits are in good condition. 
Hence, provision is made to check these circuits after the 
final installations. A special calibrating box can be 
connected to any of the oscillographs and provision is 
made to supply to the deflecting plates 35 or 70 volts, rms, 
60-cycle, or 22.5, 45, 67.5, 90, or 112.5 volts, d-c. A dry 
cell, push button, and small step-up transformer are 
mounted in the same box and used to check the initiation 
of either circuit. Suitable switches are provided on the 
box so that all the checking can be done quickly and 
easily. At the start of each season, an additional over-all 
check on the oscillographs was made, using a portable 
impulse generator. 

Magnetic links are used in pairs to measure the crests and 
per cent reversal of lightning currents. For accuracy, such 
as attained in the rural-line investigation, technique refine- 
ments of a laboratory caliber are needed, and a special 
table is built up to calibrate individually both links (of a 
pair) simultaneously. 
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The steps taken for such calibration are outlined as 
follows: 
1. After every storm, the links are checked on location with a sensi- 
tive compass detector, and all links showing magnetism are brought 
in to the special table for calibration. 


2. Each link in turn is inserted in a small coil which then is con- 
nected in series with a ballistic galvanometer. The link is pulled out 
rapidly and the galvanometer throw is recorded. If off scale, the 
test is repeated using a tapped attenuator. All steps give approximate 
critical damping. The coil is swivel-mounted and its axis set per- 
pendicular to the earth’s field to avoid induction effects. 


3. Each link is demagnetized by withdrawing it from an a-c ener- 
gized coil, also lined up perpendicular to the earth’s field. 


4. Two calibrating coils, each with 2,080 turns and an average 
diameter of 5.3 inches, are mounted about three feet apart on the 


Figure 1. Oscillograph with top cover and film drum housing 
removed 
table. Two capacitor banks can be charged up to the same voltage 


and discharged into their respective coils with resistance adjusted to 
avoid oscillation and to obtain the proper ratio of crest currents for 
the inner and outer links. This method of calibration avoids coil 
overheating, gives ample time to read the original voltage, which is 
a measure of the crest current, and the power pack can be operated 
from any 115-volt source. ‘The two links are put in their proper coils 
and the capacitor banks charged up to a voltage corresponding to the 
operator’s estimate of the currents required to give the original 
retained magnetism. 


5. From here on, it is a “‘cut-and-try’’ process, usually with several 
complete cycles of magnetization, measurement, and demagnetiza- 
tion, and often the necessity of applying a second reversed discharge 
of reduced intensity in order to duplicate the original results. 


These steps take considerable time, but the accuracy is 
much greater since there are no errors resulting from mag- 
netic variations among the individual links. Using the spe- 
cial table, an experienced operator can handle about 12 pairs 
of links per hour. With the link spacings used, crest cur- 
rents from 100 to 30,000 amperes can be measured with an 
accuracy of about ten per cent. 
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ERVICE EXPERIENCE with electric apparatus 
has indicated that'in many cases ‘the presence of 
“contaminants” has contributed to the failure of electrical 
insulation. In the category of contaminants are included 
moisture, salt, oil, carbonaceous materials, and dust. 
Such contaminants may adversely affect both the physical 
and electrical properties of electrical insulation. 

The General Electric Company under contract to the 
Bureau of Ships, United States Navy Department, has 
undertaken a program to develop laboratory test methods 
suitable for determining the effects of contaminants on 
electrical insulation.’ It is apparent that such tests, to be 
significant, must be applied to insulating materials in the 
form in which they appear in actual apparatus. Conse- 
quently, it is best to develop test samples which consist of 
insulating materials in combination and which are charac- 
teristic of the combinations found in actual apparatus. 
This approach to the insulation problem has not previously 
been considered in the writing of material specifications. 
There are two types of specifications for electrical insulating 
materials in common usage: 

1. Material Quality-Control Specification—which specifies tests on stand- 
ard specimens and properties of the insulating material as manu- 
factured to determine that it is of the same quality as material pre- 


viously found satisfactory by tests on the electric equipment in which 
it is used. 


2. Equipment Specification—which specifies tests on and properties of 
the insulating materials indirectly by stipulating tests on and proper- 
ties of the complete electric equipment in which the insulating 
materials are used. 


It would be of obvious advantage to both insulating- 
material and electric-equipment manufacturers if means 
existed to predict, in advance of tests on. the electric equip- 
ment itself, that the insulating material would be satisfac- 
tory in that equipment. 

Material quality-control specifications alone do not serve 
this purpose adequately. The principal reason for the 
inadequacy is the fact that insulating-material quality- 
control tests are conducted and properties determined on 
the material as manufactured, whereas in actual equip- 
ment, such materials are used in combinations where 
design and construction factors play important roles not 
completely represented in the material quality-control 
tests and properties.. There exists, therefore, a need for an 
additional type of specification: 


3. Simulated Component Specification—the purpose of which is to de- 
termine the suitability of insulating materials in advance of tests on 
the complete equipment. This type of specification would give the 
tests to be conducted and properties to be determined on combina- 
tions of electrical-insulating materials in a form simulating the design 
and construction in which the combination would occur in the 
electric equipment. 


It is obviously impossible to simulate in a test program 
the wide. range of composition..and character possible, in 
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each type of contaminant as it occurs naturally. oe 
over, the infinite variety of ways in which the contaminants 
actually may be deposited cannot be reproduced in tests, 
and an arbitrary method of applying the contaminants 
must be developed. However, the arbitrary materials 
and methods developed must be as representative as possible 
of actual service conditions with a tendency to emphasize 
the combinations and methods which produce the greatest 
deterioration. The development of the contaminants and 
methods of application actually has been carried out 
essentially by a process of “backing and filling.” The 
results of the tests on the physical and electrical properties 
of contaminated insulation with arbitrary contaminants 
has led to the formulation of different contaminants which 
in turn were evaluated electrically and mechanically. 
Only the liquid contaminants have been used in studying 
physical properties since it was believed that the solid 
contaminants could have relatively little, if any, effect. 
After trials with various methods of applying the liquid 
contaminants, total immersion in the liquid (hot or at 


room temperature) was adopted for most of the work as the’ 


easiest, most uniform, and in most instances the most 
severe method. However, for the more volatile oils and 
fuels, results indicated that the vapors from the hot liquid 
in some cases might produce greater deterioration than 
immersion. In order to survey the effect of contaminants 
on electrical properties, simple rectangular plastic samples 
with bolts and washers for electrodes were used. 

A number of methods have been developed for evaluating 
the deteriorating effect of contaminants on both physical 
and electrical properties of insulating materials. The re- 
sults bear out the need for testing samples which are a 
combination of insulating materials. 

The large number of factors which enter into such evalua- 
tions is most striking. In consequence, the development of 
significant and useful material specifications covering the 
effect of contaminants on insulating materials appears to 
be difficult. It is likely that the methods described will be 
most useful at first in carrying out evalutions, which it is 
hoped may serve as a guide to the design engineer in his 
choice and use of insulating materials Additional work is 
being done to learn more about the problem, eliminate 
unnecessary variables, and simplify tests. At the same 
time, results with the methods described are being cor- 
related with service experience. Eventually, it may. be 
possible to write material specifications which include the 


effect of contaminants on insulating materials in combina- 
tion. 
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Multifrequency Pulsing in Switching ss 


Cc. A. DAHLBOM 


ULTIFREQUENCY 
pulsing is a form of 
signaling with alternating 
current which permits the 
rapid transfer over telephone 
trunks of the information re- 
quired to select switch paths 
in‘ local, toll, and tandem 
dial telephone systems. The . -: Aan 
multifrequency pulses consist of different ¢ombinations 
of two, and only two, of six frequencies. These six 
frequencies are spaced 200 cycles apart, from 700 to 
1,700 cycles, inclusive. Each combination of two fre- 
quencies represents a pulse, and each pulse a digit. The 
pulses are sent over the regular talking channels and, 
since they are in the voice range, are transmitted as 
readily as speech. There are 15 pairs of frequencies 
possible from the group of six; ten of them are used 
for the digits 0 to 9, inclusive, and one each for signals 
indicating the beginning and end of pulsing. The re- 
maining three possible pairs are available for future re- 
quirements. 
The multifrequency system is arranged so that if more 
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than two frequencies are received by the equipment, the 
operator who is setting up the connection receives a flash- 
ing cord lamp; then she must release the connection and 


start making the call over again. 
The first multifrequency pulsing system was installed 
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Applications of miultifrequency pulsing in 

switching are described in this article. 

many installations of this type are being made | 

in cities throughout the nation. 

permits operators or senders to complete calls 

to crossbar offices without the aid of other 
operators. 
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at the toll board in Balti- 

more, Md., to-permit-the toll 

operators to complete calls to 
This system’ _ local crossbar offices without 
the aid of another operator, 
and without the use of 
senders in the toll office. 
Multifrequency pulsing next 
was used in connection with 
the new toll crossbar office installed in Philadelphia, Pa. 
In this installation calls were received over toll lines from 
distant points, as well as from switchboards within the 
city, by means of the multifrequency pulsing system. 
Today, installations of multifrequency pulsing arrange- 
ments are being made in many cities throughout the 
nation. 


Today, 


APPLICATIONS OF MULTIFREQUENCY PULSING 


In applying multifrequency pulsing to the telephone 
plant, it must be kept in mind that the signals used in 
completing a normal connection in any of our dial telephone 
systems conveniently fal] into two classes: supervision, and 
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Multifrequency pulsing from switch- 


Figure 1. 
boards to crossbar dial offices 


pulsing. Supervision includes the connect and disconnect 
signals going toward the called end, and the “fon” and 
“off? switchhook signals going toward the calling end. 
The supervision signals can be used under certain condi- 
tions for other purposes; for example, to control the start 
of pulsing, and to recall an operator who may have been 
assisting in the establishment of the connection. The 
supervision channel must be ready at once to transmit 
signals and, therefore, the supervision signaling equipment 
is provided individually to the trunk. On the other hand, 
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pulsing signals are required only to set the switch paths 
and are sent toward the called end. Once the switch 
paths have been set, there is no longer any need for the 
pulsing channel, so the use of pulsing signals is limited to 
the time during which the connection is being established. 
Accordingly, the equipment used for pulsing can be de- 
tached from the connection as soon as it has been set up. 
In the case of multifrequency pulsing, therefore, the pulsing 
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Figure 2. Bridge stabilized oscillator schematic 


means are detached from the connection at both ends of 
the circuit as soon as the switching paths have been prop- 
erly established. 


Over-all Plan. 
consists of: 


The multifrequency pulsing system 


1. The signaling current supply units and distribution arrangements 
with suitable protection and alarm features. 


2. The signal transmitters, either manual multifrequency keysets 
or dial system multifrequency pulsing senders. 


3. The signal receiver connected to the incoming sender or register. 


4. The necessary additional maintenance facilities. 


One arrangement of the system components for pulsing on 
a trunk between manual and dial system offices is shown 
on Figure 1. A local manual, dial system ‘‘A,”’ or toll 
switchboard equipped with multifrequency key pulsing 
is shown connected by a direct trunk arranged for multi- 
frequency pulsing to a crossbar office equipped with 
incoming multifrequency pulsing senders. When an out- 
ward operator at a manual switchboard handles a call 
which can be completed through the crossbar office, the 
first action is to connect a cord circuit to the trunk with the 
“talk” key operated and operate the KP (key pulsing) 
button of the keyset. The operation of the KP key operates 
a relay that transfers the cord from the telephone set to 
the keyset, lights a positional KP lamp, and prepares the 
keyset circuit to send the key pulse signal over the trunk 
as soon as the distant end signals that it is ready to receive 
pulses. Connection of the cord to the trunk gives a con- 
nect signal to the distant end which returns “off-hook”’ 
supervision to delay pulsing until a sender is found. When 
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the sender at the distant end has been found, and the 
pulsing path has been completed, the supervision is changed 
to “on-hook” as a start pulsing signal. This causes the 
KP pulse signal to go out automatically and lights the 
positional sender lamp. 

Receipt of the KP signal at the distant end prepares the 
multifrequency receiver to accept the digits that are to 
follow. The operator may begin sending the digits of the 
called number as soon as the positional sender lamp is 
lighted. She will do this by pressing one button for each 
digit. Following the last digit, she presses the ST (start) 
button to indicate the end of pulsing. In addition to 
informing the distant sender that no more pulsing signals 
are coming, the operation of the ST key disconnects the 
keyset from the cord, reconnects the telephone set under 
control of the “talk” key, and also extinguishes the AP 
and sender lamps. If the operator presses two buttons 
simultaneously, or if she presses the AP key after the 
positional sender lamp lights, a reorder signal is received 
from the distant end causing the cord supervisory lamp to 
flash, requiring the operator to release the connection and 
start the call over again. 


Other Applications. In addition to the use of multi- 
frequency pulsing from manual positions to local, toll, 
and tandem crossbar offices, there is also a wide use of 
multifrequency pulsing between the incoming senders at 
the toll crossbar switching offices and the local crossbar 
offices. In this case, the multifrequency pulses are sent 
out by a sender, instead of by akeyset. The rate of sending 
averages about seven digits per second, instead of the two 
digits per second normally keyed by the operators. 

The toll crossbar and certain local crossbar offices are 
equipped to transmit, as well as receive, multifrequency 
pulses. A further application to toll switchboards has 
resulted in the use of multifrequency pulsing senders which 
will receive multifrequency pulses and transmit dial pulses. 
This arrangement is used to set up connections to the 
step-by-step type of office. 


MULTIFREQUENCY CURRENT SUPPLY 


The current supply circuit consists of two groups of bridge- 
stabilized oscillators. Each oscillator group normally 
supplies one-half of the office load, but each oscillator 
group is capable of carrying the whole office load if failure 
occurs in either group. Each group consists of six oscil- 
lators operating at the frequencies 700, 900, 1,100, 1,300, 
1,500, and 1,700 cycles, respectively. The oscillator 
design is such as to provide constant frequency and ampli- 


tude output for normal variations in power supply and 
output load. 


Description of Oscillator. One of the bridge-stabilized 
oscillators is shown schematically in Figure 2. It consists 
of a high-gain pentode vacuum tube JV, operated as a 
class A amplifier, together with a frequency and amplitude 
controlling bridge. Two arms of the bridge are formed 
by the high windings of the output transformer OT. The 
third arm is an antiresonant circuit consisting of retardation 
coil ZL and capacitor C connected in parallel, while the 
fourth arm is a resistance R having a value slightly less 
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than the impedance of the antiresonant circuit at the 
oscillator frequency. Part of the retardation coil is shunted 
by a thyrite varistor VR, whose impedance is responsive 
to amplitude variations. For low voltages, the varistor 
has a very high effective resistance but its value decreases 
rapidly as the amplitude of the voltage is increased. Taps 
are provided to allow adjustment of the output voltage at 
the time of installation. 

For the normal frequency F, and output voltage E,, 
the impedance of the antiresonant network is resistive and 
slightly larger than the resistance arm of the bridge. Thus 
a small voltage unbalance is applied to the grid of the V 
tube and the oscillations sustained. For frequencies above 
or below F,, the antiresonant circuit reactance becomes 
capacitive or inductive, respectively, the magnitude of the 
reactance depending on how far the frequency shifts from 
the antiresonant frequency. ‘These effects of frequency 
upon the phase angle of the impedance near antiresonance, 
and of amplitude upon the magnitude of the antiresonant 
impedance are used to stabilize the frequency and ampli- 
tude of the oscillations.'_ The frequency control exerted 
by the tuned circuit depends upon the fact that the phase 
shift of the amplifier tube must be equal and CBpor is to 
that through the bridge circuit. 


Coding and Distribution of Frequencies. The output fre- 
quencies of the six oscillators are distributed to keysets, 
located in the various switchboard positions, and to out- 
going senders in the switching equipment. A _ typical 
distribution plan is shown in Figure 3. The signaling 
frequencies have been designated 0, 1, 2, 4, 7, and 10 for 
the 700-, 900-, 1,100-, 1,300-, 1,500-, and 1,700-cycle 
frequencies, respectively. Frequencies 0 to 7 are used for 
the digit codes while frequency 10 in combination with the 
2 or 7 frequency is used for special signals. The code 
which is referred to as an ‘‘additive code’’ is shown in the 
following table: 


Frequencies Frequency 
Digit in Cycles Per Second Designations 
arate yaa ge as sigivic mals ex late = cab rea nS oh cies cote Wicreneleleire’a nas 0+ 1= 1 
JAS 6 cacti YOCE AIRED OID OIC CIOS FLATS i! rol Wee ce rvercicicliong tar inesaaret cto ache 0+ 2= 2 
eens MRI im ro age ieielie GU ove, DO sred eV areetieiatgis autatee ie sva.lsus. Oe = alers 14+ 2= 3 
RE eo eee ete ee AMINES BRON Merete nas se a A Ain loyeys cf n> 0+ 4= 4 
Et, Sg ot an Rae epost. ee DOOM U ements, «ss oc ati once sa. 1+ 4= 5 
“op = Saat toc, aM eae Cae oes SENEOMD Te'h 5 PU se whe a eine cs, ore: 2d opsrtins «| Nie 2+ 4= 6 
ROR ce uso Sa a On eRe WO Osta 500i meeierorsic cl s!vg ate eke aisisisliea's ia 0+ 7=7 
Peo aN ese oar Dives Rape edness. shes TE on Wee 8 ee Coe 1+ 7= 8 
ty RC RRO RER POOP Le SOO Meret erties cvueins wisi.» ot 2+ 7= 9 
Uo oe, Se A sto. © Ce een eS al Ore UE rat. a Ee eae 4+ 7=11 
Fe oy er on ARERR ER bc EO a OL et ee i ce CoP 2+10=12 
hw ee 


+o Ape EOD. are and oo 6 we. wanleeae ina teta 7+10=17 


Except for 0, AP, and S'7, the frequency designations 
add to give a sum equal to the digit being transmitted. 
This feature of the code assists the maintenance forces when 
clearing troubles which may occur. 


Each group of oscillators is equipped 
To guard against 


Alarm Features. 
with various types of alarm features. 
failure in the output, sensitive voltage relays are connected 
across the output circuits of the oscillators in pairs in 
differential relation. Therefore, if the output voltage of 
one individual oscillator departs more than 1.5 decibels 
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from the output of its mate, the voltage relay operates and 
causes the load to be transferred automatically to the other 
oscillator group, and in addition sounds an alarm. Trouble 
grounds and power failures also are guarded against, and 
necessary alarms are given. In addition, an arrangement 
is provided whereby the transmission of number informa- 
tion, by sender equipment, is halted during the transfer 
interval, and either transmission is resumed when the 
transfer is completed or a reorder signal is given to the 
originating operator. 


OUTPUT 
TRANSFORMERS 
OF FREQUENCY - 

SUPPLY 

OSCILLATORS 


“i 


DISTRIBUTING 
fut pee 


OPERATOR 
KEYSETS 


Figure 3. Frequency distribution plan 
Figure 4 shows a typical installation of multifrequency 
supply oscillators, together with alarm relays. 


MULTIFREQUENCY SIGNAL RECEIVER 


The signal receiver is shown in Figure 5, and a simplified 
circuit schematic is shown in Figure 6. Starting at the 
input from the line, there is: a shielded repeating coil, a 
gain adjusting pad, an impedance controlling resistance, 
and a volume limiting amplifier. The circuit branches at 
the output of the limiter; one branch going through the 
six channel filters, detectors, and relays; and the other 
going through a high-pass filter, detector, and a low-pass 
filter to the signal present SP relay. The operation of 
these relays control the registration of the received signals 
in the sender which is associated with the receiver. 


Operation of Receiver by Key Pulsing Signal. When the 
receiver is first connected to the line, possible false operation 
by speech prior to the start of pulsing is prevented by 
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means of a slightly different relay arrangement than that 
shown in Figure 6. With this arrangement, it is necessary 
that the KP signal operate channels 2 and 10, and that 
all other channels remain unoperated, for a period of at 
least 55 milliseconds. At the end of this interval, the 


Figure 4. Oscilla- 
tor and alarm unit 


ceceiver is changed to the condition shown, and is prepared 
to accept the digits that are to follow. 


Operation of Receiver by Digit Signals. When the receiver 
is in the pulsing condition the two signal frequencies applied 
to the input are amplified or limited depending upon the 
received signal power. ‘The frequencies are selected then 
by the two appropriate channel filters and are detected. 
In the absence of incoming signals, plate current normally 
flows in the detectors. The presence of a signal biases 
the tube to reduce this current to a low value, which is 
more or less independent of the strength of the signal. The 
channel relays are energized by current from a battery 
through the P windings, and are prevented from operating 
by the plate current flowing in the S windings, which 
produces a flux which opposes and balances that caused 
by the current in the P winding. Consequently, when plate 
current is reduced sufficiently the relay will operate. 
When the back contact of a relay is opened, ground is 
removed from a resistance and battery to reduce the screen 
voltage of the tube, which in turn further reduces the 
plate current, thereby producing a “‘snap” action to insure 
rapid and positive operation of the relay armature to the 
front contact. The reduction in plate current by this 
means is sufficient to prevent the release of the relay even 
though the signal is subsequently removed. Thus, the 
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relay is geeeat, in the operate condition until the « current in 7 
the P winding is interrupted by the sender after tte ge 
tration has been completed. 

Both signal frequencies enter the signal | sheila rey te 
circuit and pass through a high-pass filter, the purpose of 
which is to reduce the effects of low-frequency noise, and 
operate the detector. The low-pass filter in the output 
of the detector serves to limit the fluctuations in the detector 
output, which occur at a frequency equal to the difference 
of the input frequencies, and to delay the operation of the 
signal present relay. The front contact of this relay 
controls the operation of the sender to prevent duplicate 
registration of a digit in case a signal is unduly prolonged, 
and also applies battery to the operate or P windings o!— 
the channel relays. This operation is delayed to reduce 
the effects of transients produced in the channel filters 
which otherwise would operate falsely other channel relays. 
The back contact momentarily alters the grid biases of 
the limiter and signal present detector to reduce effectively 
the relative sensitivity of the signal channels to avoid false 
operation by transients. The sensitivity is restored to 
normal as the capacitor associated with the back contact 
of the relay becomes charged. yr 

Code Self-Checking Feature. Noise may cause false opera- 
tion of one or more channels, or more than two frequencies 
may be received if an operator falsely operates two keys 
simultaneously. 

Since each digit consists of exactly two frequencies, a 
check can be made that a bona fide signal has been received. 
This is done as follows. 

Removal of ground by the back contact of a channel 
relay permits current to flow through a resistance to the 
relays CK7, CK2, CK3, and the current through the 
operate windings of these relays is proportional to the 
number of channel relays which are operated. The non- 
operate bias of the CK relays are adjusted so that none will 
operate with a single channel relay operated, CA7 and 
CK2 will operate with two channel relays operated, and all 
three will operate when three or more channel relays are 


Figure 5. Miulti- 
frequency signa) 
receiver unit 


operated. These relays control the operation of the 
sender in such a way that the operation of a single channel 
relay is ignored, two channel relays operated permits 
registration of the appropriate digit, and with three 
operated the sender is informed that the signal is incorrect, 
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whereupon a reorder signal is trans-: . 
mitted to request. retransmission 
of the number. . i 2a roel 
Transient Protection by Timing. The 
receiver is required: to operate on 
signals transmitted over lines which’ 
differ in attenuation and which have » 
attenuation distortion or “‘twist.”’ 
This requires that each channel 
shall be sufficiently sensitive to: op- 
erate when the attenuation is a 
maximum, and not falsely operate 
on the filter transients when the 
attenuation is a minimum. To il- 
lustrate the significance of this prob- 
lem and the methods used to satisfy 
the requirements, we will» employ 
the formulas for the transient re- 
sponse of an ideal band-pass filter 
given by Guillemin? and .use only 
the envelopes of the filter response. 
When the applied frequency is at 
the midband frequency of the filter, 
the envelope of the response to a sine wave of unit ampli- 
tube is given by 


VOLUME LIMITER —— 


B= 5+ 5|2 oto | 


where 

Sys 1. —— wy 
0 

w= 2x( fo —fi) 


and f, and. f; are thé cut-off frequencies of the filter, and 
t, is the delay time of the filter. When the applied fre- 
quency is outside the pass band of the filter, the envelope 
of the response is given by 


w 
sin — (t— tq) 
@) 1w AVS wom? cos? 9+w" sin? ¢ 2 Go tq 
af) =- — . 
« w 
jaa pee — (t—tq) 
Om 2 
a 1+ we 


is 27 times the midband frequency, and @ is 


m 


the phase angle of. the applied wave. A plot of these 
equations is shown in Figure 7 for the case ofa filter with 
a pass band 100 cycles wide.and a midband frequency of 
900 cycles. Since. the results. obtained with the filters 
actually used differ materially from those obtained with an 
ideal filter for times below ten milliseconds, these portions 
of the curves are not shown. .The top curve corresponds 
to an applied frequency of 900 cycles, and the bottom curve 
(drawn on an expanded amplitude: scale) corresponds to 
an applied. frequency of .700.cycles and a phase which 
yields the maximum amplitude... ¢,,.was chosen arbitrarily 
as ten milliseconds... The first maximum of e(é) is approxi- 
mately 21 decibels below. the final..value, of E(t), Since 
we may have two frequencies present in channels adjacent 
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Figure 6. Multifrequency signal receiver schematic 


to the one under consideration, the transient discrimination 
is six decibels less or only 15 decibels. Since the wanted 
signal does not reach its final value until about the time 
that the unwanted transient reaches its first minimum, it 
should be possible to increase the discrimination by about 
nine decibels if operation of the channels is prevented until 
after the first minimum of the transient has occurred. This 
is accomplished by delaying the operation of the signal 
present relay by means of a low-pass filter. To obtain 
this advantage, the time of occurrence of the minimum 
response must be the same in all channels. Reference to 
the foregoing formula shows that this requires the same 
bandwidth in cycles, and the same delay time for all the 
channel filters. With these conditions met, approximately 
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Figure 7, Enve- 
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Figure 8. Required margin 

between “just limit” and “just 

operate” as a function of the 

power difference of two fre- 
quencies 
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equal discrimination, transient or steady state, is obtained 
‘with equal spacing of signal frequencies. 


Transient Protection by Limiting. Additional protection 
against false operation by transients is secured by the use 
of a peak limiting amplifier which acts as a linear amplifier 
for inputs up to a certain definite point called the point of 
limit, and above this point the output is held constant. 
With a 2-frequency input to the limiter, it is necessary 
that the point of limit be at least six decibels above the 
single frequency input which is just sufficient to operate 
a channel detector. If there is a difference in amplitude 
of the two input frequencies, the point of limit must be 
raised still further. For the case of n applied frequencies, 
let Vi, V2...V, be the voltage amplitudes at the output 
of the limiter without limiting, and let V, be the output 
voltage when limiting occurs. The point of limit is defined 
by 
Vee Ve Ve 
If L is the loss in decibels introduced by the limiter above 
the point of limit, we have 

2 1b 
Wt Verne V0 = VW, 
‘Without loss of generality, we can assume 
Vaetex XY, 
"To insure operation on the minimum amplitude when 
Jimiting occurs, we must have 


L 


V0 >, 


‘Where Vp is the voltage required to just operate.a channel 
-detector. M is the margin in decibels between the ‘“‘just 
operate” voltage and the point of limit, measured with a 
single frequency or 
M 

Vol0 ==> 

From the foregoing equations we obtain as a condition for 
-operation 


M 
Vit0- 
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Thus, the margin between “just limit” and “just operate”’ 
is determined by the number of frequencies and is a function 
of the ratios of the larger voltages to the smallest one. For 
the case of n=2, M is shown in Figure 8 as a function of 
the difference in decibels of the two voltages. With a 
nominal margin of 12 decibels, the maximum difference 
between two voltages is about ten decibels. 

When allowance is made for variations in components 
of the frequency sources and the receivers, the following 
operating characteristics are obtained: 


1. Digit and ““S7”’ signal duration, 27 milliseconds or greater. 

2. ‘KP’ signal duration, 55 milliseconds or greater. 

3. Interval between signals, 20 milliseconds or greater. 

4. Maximum receiver input power, two decibels above one milli- 
watt at each signal frequency. 


5. Minimum receiver input power, 27 decibels below one milliwatt 
at each signal frequency, provided the difference in power between 
the two frequencies making up the signal does not exceed 6.5 decibels. 
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New Mercury-Unit Power Plant 


The first postwar mercury-unit power-plant equipment 
has been placed in operation in the South Meadow Station 
of the Hartford (Conn.) Electric Company. Designed by 
the General Electric Company, the equipment uses mer- 
cury vapor at a pressure and temperature of 113 pounds 
per square inch gauge and 945 degrees Fahrenheit to drive 
a mercury turbine at 720 rpm. The unit generates 15,000 
kw, at the same time supplying about 200,000 pounds of 
steam per hour at 400 pounds per square inch gauge and 
700 degrees Fahrenheit to drive existing steam turbines. 

Hartford’s system combines the mercury-vapor cycle and 
the steam cycle into a binary system for producing power 
from fuel with a greater thermal economy than is possible 
using steam alone. The mercury-steam cycle utilizes a 
mercury boiler, in which liquid mercury is vaporized at 
comparatively low pressure; a mercury turbine, powered 
by the vaporized mercury; a generator, driven by the 
turbine; a mercury condensor; a boiler, where the heat 
given up by the condensing mercury is used to convert 
water into steam, which drives the steam turbines. 

The new installation replaces a smaller unit that has been 
in service 20 years. The old unit was the first large mercury 
unit installed in the United States. It was rated at 10,000 
kw. Both mercury turbines have been “topping applica- 
tions.”” A topping application is one in which a mercury- 
unit power plant is superimposed on existing steam tur- 
bines to raise the temperature range through which the 
power cycle operates. General Electric engineers expect to 


install more power-generating equipment of this type in 
the future. 
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The Mechanism of the Supersonic Bias 


ANGELO MONTANI 


"| Disa NONLINEAR relationship between _ exciting 
current and the flux generated in magnetic alloys is a 
source of continuous difficulties in the design of magnetic 
devices and circuits. Magnetic recording is not an 
exception to the rule. The audio signals are recorded as 
elements of residual magnetism stored along the length of 
the magnetic wire or tape. 

The residual magnetism curve, or retentivity curve, 
as shown in the upper part of Figure 1, presents a definite 
inflection at the origin. The retained, or stored, flux is 
reckoned along the B, axis and expressed in gauss. On the 
HT axis, the magnetomotive-force gradient in oersteds is 
represented. 

The inflection at the origin of the retentivity curve does 
not allow the faithful recording of a sine wave on a com- 
pletely demagnetized medium. The two branches of the 
curve, symmetric with respect to the origin, reflect the 
physical fact that the gradient H of magnetomotive force 
can assume opposite directions because of the opposite 
phases of the alternating currents circulating in the exciting 
electromagnet. In the present 
magnet is the recording head. 

One way of getting around the distortion caused by the 
retentivity curve has been to superimpose on the audio 
frequency to be recorded, a supersonic freuqency which, 
by its very nature, is inaudible. ‘The reasons as to why 
the distortion is reduced to an acceptable level by this 
procedure generally is misunderstood. With the aid of 
Figures 1 and 2, the supersonic-bias mechanism can be 
mastered clearly, at least, qualitatively, using an analogy 
to the operation of the push-pull class-B amplifier. 

Figure 2 shows the virtual straight-line transfer curve 
resulting from the algebraic summation of the point-by- 
point values of the real transconductance curves of two 


instance, the electro- 


tubes. The virtual transfer line will be straight only under 
Br 
RECORDED 
AUDIO 
SIGNAL~s. 
Figure 1. Super- 
sonic shifting of 
the audio signal 
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the condition that the two real curves can be expressed 
closely with a second-degree equation. This condition 
generally is fulfilled in practice. The input audio signal 
is applied to both transconductance curves at the same time. 
Each curve introduces a large amount of second-harmonic 
distortion. The resulting output signal is not distorted 
because the distortion is washed out in each alternation. 
Whereas, in the case of the amplifier, the two curves are 
separated, it is a physical impossibility to split the re- 
tentivity curve at the origin. Actually, that is tantamount 
to a magnet possessing but one pole. Consequently, the 
audio signal is split into two and applied to the upper and 
lower branch of the retentivity curve. As shown in Figure 
1, the supersonic frequency superimposed on the audio 
frequency provides two identical and phased profiles dis- 
placed by twice the amplitude of the supersonic frequency 
itself. 

By proportioning the supersonic amplitude, the two 


#'(X&c)=- F'EXe) f 


Figure 2. Virtual 
transfer line 


resulting audio-frequency profiles can be positioned on 
those arcs of the retentivity curve which can be approxi- 
mated most closely with an equation of the second degree. 
Then the resultant output (which is the algebraic sum of 
both distorted waves) will be acceptably free from distortion. 

A critical inspection of Figures 1 and 2 will yield an 
intuitive insight of the inherent similarity of the two pro- 
cedures. In the case of the class-B amplifier, the curves 
are already split at the origin and the input audio signal 
is applied simultaneously to both. In magnetic recording, 
the two branches of the retentivity curve cannot be split, 
and consequently, the input audio signal itself is split into 
two identical ones by means of the supersonic frequency. 
Both identical audio signal profiles then are applied 
simultaneously to both branches of the retentivity curve. 

It follows that, from the viewpoint of fidelity, the best 
recording medium is the one having the most extended 
portions of the retentivity curve that can be approximated 
with a second-degree equation. 
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Stray: Load Losses Measured:in D-C Motors 


AN AIEE COMMITTEE REPORT 


TANDARD open, general-purpose d-c motors, rated 
0.5-, 5, 10-, 25-, and,50-horsepower, 40 degrees centi- 
grade, 1,750 rpm, have been. tested for stray load losses by 
five manufacturers on an exchange program at the request 
of the AIEE committee, on rotating machinery. The pur- 
pose has been twofold: firstly, to determine how well the 
actual stray load loss agrees with the standard practice of 
taking this loss as one per cent of the output power; secondly 
to seek a more accurate determination of the loss in terms of 
the load current and the voltage, speed, and size of the 
machine. . 

Stray load loss was measured on, each motor for 27 load 
conditions covering three values of load current, three values 
of excitation, and three values of speed. It was found from 
the average of all test data that for these, motors’ stray load 
loss is three per cent of the output power. . This holds true 
at the average output of all the test conditions but was 


FULL 
1/3 


STRAY LOAD LOSS IN PERCENT OF OUTPUT 


RATED HORSEPOWER 
Figure 1. Loss versus rated horsepower 


Points are averages of two tests for the 5-, 10-, 25-, and 50-horsepower motors 
and one test for the 1/2-horsepower motor 
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found to vary with load conditions. For example, at the 

rated full-load output of the motors it averaged two per cent. 
The average results of the tests indicated the following 

relations for stray load loss: ivab 


where W is the stray load loss in horsepower at any operat- 
ing condition, n is the speed of operation, n, is the rated base 
speed, 7 is the load current, 7, is the rated full-load current, 
hp, is the rated full-load horsepower, /Ap is the output load, 
¢, is exciting field flux at rated full load, and ¢ is the ex- 
citing field flux at the output load. 

Therefore, the tests suggest that a standard definition for 
stray load loss might be of this form, provided proper 
coefficient and exponential constants are determined for the 
several groups of machines divided according to size and 
type (for example, with pole face windings or not). Until 
these constants can be determined by future extension of 
the work the committee recommends that the present flat 
allowance of one per cent be maintained. 

The motors were tested by measuring the losses and out- 
put power by dynamometer, measuring the electric input 
power by meters, subtracting the output power from the 
input, and subtracting measured losses from the difference. 

The heavy line in Figure 1 represents the average result 
of 54 tests on each motor, covering load outputs from four 
per cent of the rating to 150 per cent of the rating. The 
light lines in this illustration show the wide variation of 
load loss as a percentage of output as measured in these 
tests. 

Regardless of the method used, large differences are to 
be expected between results of individual tests, because the 
brush loss due to friction and contact drop is subject to 
wide variations and is commensurate in size with the stray 
load loss itself. It has been suggested that the brush rigging 
be supported on bearings so that the friction can be meas- 
ured continuously and that the brush contact voltage be 
read Continuously through the use of an insulated brush. 
If this is done, a departure is made from the definition of 
stray load loss which includes the vagaries of brush friction 
and contact loss_as a part of stray loss.-:‘Fhe committee 


believes that a great’mass of test data is essential’ to find the 
general truth. , 
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Television Receiving Systems 


GCYMySINNETT 


HE GROWTH of tele- 
vision during the past 
year has exceeded the most 
optimistic postwar  predic- 
tions. Many factors have 
contributed, but probably the 
most important ones were the 
televising of such events as the 
World Series baseball games, 
the Army-Navy football 
game, the heavyweight fights, 
and the political conventions, 


' which created a public desire for receivers, and the develop- 
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ment, design, and manufacture of large quantities of 
popular-priced receiving instruments to satisfy this desire. 
Thus television has turned the corner and bids fair to be- 
come an industry surpassing the automobile industry. 
Most of the immediate problems have been solved, but 
new ones are appearing constantly which will test the 
mettle of the engineering fraternity before complete solu- 
tions are found. 


ANTENNA CONSIDERATIONS 


Television signals, by virtue of their location in the 
frequency spectrum, are limited normally to line-of-sight 
transmission. Under unusual atmospheric conditions, 
however, such signals may be received at locations hundreds 
of miles from the transmitter. At present the first five 
television channels are located between 50 and 88 mega- 
cycles and the remaining seven channels between 174 and 
216 megacycles. Each television channel is 6 megacycles 
wide with the picture and sound radio-frequency carriers 
separated by 4.5 megacycles. Amplitude modulation 
with one side band suppressed is employed for picture 
transmission. Frequency modulation to a maximum 
deviation of +25 kc is used for sound. The effective 
radiated power from television transmitters, for antenna 
heights greater than 500 feet, is so regulated as to give the 
same coverage as would be obtained with 50 kw at 500 
feet. Thus, if the antenna height is only slightly greater 
than 500 feet, the effective radiated power can be nearly 
50 kw, but must be decreased as the antenna height is 
increased. 

The foregoing information indicates broadly some of the 
factors which must be considered in the design of a tele- 
vision receiving antenna such as broad frequency band 
coverage, controllable directivity, good signal pickup, ease 
of installation, and low cost. No single antenna available 
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With the development of large-scale manu- 
facture of popular-priced television receiving 
sets in response to greatly increased demand, 
television now has reached the status of a full- 
fledged industry. The next major develop- 
ment probably will be color television, however 
black-and-white television still is undergoing 
rapid changes which should result eventually 
in lower-priced receivers with clearer pictures 
and greater contrast. 
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at present fully meets all of 
these requirements.  Fortu- 
nately, however, with the ma- 
jority of television transmit- 
ting antennas located near 
the center of a city, it is possi- 
ble -to provide satisfactory 
reception with comparatively 
simple receiving antenna 
structures. These are the 
half-wave dipole or the half- 
wave dipole plus reflector 
Special requirements may 
dictate the use of a half-wave folded dipole and reflector for 
the lower frequency channels and a smaller folded dipole 
and reflector for the higher frequency channels. Under 
some conditions the foregoing combinations may be neces- 
sary to provide satisfactory signal pickup in outlying areas 
The dipole and reflector has been found to meet the de- 
sired requirements in a high percentage of the installations 
to date. 

Figure 1 shows the response characteristics of dipoles 
and reflectors cut for various resonant frequencies. In 
each case the reflector is spaced approximately 0.2 wave 
length from the antenna with the antenna directed toward 
the transmitter. It will be noted that an assembly reso- 
nant to the lower frequencies will provide essentially the 
same signal pickup at the higher frequencies as can be 
obtained from similar assembliescutfor thelatter frequencies. 
The converse is not true, however, and consequently such 
antenna systems are tuned to the low-frequency television 
channel. The reflector contributes about 50 per cem 
additional signal pickup to that obtained from a simple 
dipole. Folded dipoles, while giving greater signal pickup 
at the resonant frequency, tend to be more selective and 
are used only when local conditions dictate the need for 


used as all-channel autennas., — 
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Figure 1. Re- 
sponse of dipoles 
and reflectors cut 
for various reso- 
nant frequencies 
(antennas used 
with 300-ohm line) 
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Polar characteristic of dipole and reflector at 44 mega- 
cycles 


Figure 2. 


greater signal pickup than can be obtained from dipole- 
reflector assemblies. A single folded dipole and reflector 
assembly providing the increased pickup will serve for 
the higher television channels, as the total frequency band 
coverage required of the antenna represents only 20-25 
per cent of the carrier frequency employed. 

A directivity pattern of a receiving antenna assumes 
importance when its location is such that reflected signals 
or man-made static are problems. A high front-to-back 
ratio, obtained by stacked arrays, may be required under 
certain circumstances. This is the exception rather than 
the rule, however, as indicated by the almost universal 
use of the dipole and reflector assembly. 

Figure 2 shows the polar characteristics of the dipole and 
reflector at 44 megacycles. A front-to-back ratio of nearly 
two-to-one is obtained with null areas along the axis of the 
dipole. 

Figure 3 shows the polar characteristics of the same 
antenna assembly at 174 megacycles. The two lobe pattern 
of Figure 1 has become a sort of four leaf clover pattern 
with lobes existing at approximately 38 degrees from those 
at the lower frequencies. Essentially the same pattern is 
obtained at 216 megacycles. In many instances, this 
change in pattern between the two television bands works 
to the advantage of the viewer since a compromise orienta- 
tion can be made between low- and high-frequency stations 


providing optimum performance on both. In _ other 
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Figure 3. Polar characteristic of dipole and reflector at 174 mega- 
cycles 


instances two antenna assemblies, together with the use of 
adequate phasing or switching means, may prove to be 
necessary. 

An antenna which will pick up the signal is only part 
of the story. On the average the antenna is located some 
70 feet from the receiver and requires some form of trans- 
mission line between the two. Prior to World War II a 
transmission line representing the best compromise be- 
tween cost and performance had losses of the order of 5 
decibels per 100 feet at 50 megacycles and 12 decibels per 
100 feet at 200 megacycles. Under some conditions, this 
meant that an increase in antenna elevation could be 
nullified by the losses of the transmission line extension. 
During the war a new dielectric, known as polyethylene,!~4 
was developed for use at ultrahigh frequencies. This di- 
electric, while expensive, had excellent electrical and me- 
chanical properties. A parallel wire transmission line, 
using polyethylene as a supporting medium, was developed 
for use with television antennas and receivers. This line 
has a characteristic impedance of approximately 300 ohms, 
is relatively low priced, and has extremely low losses. 
Figure 4 shows these latter characteristics over the range 
20 to 200 megacycles. Even at the highest television fre- 
quency, 216 megacycles, the loss is less than 2 decibels per 
100 feet. Many other uses have been found for this line 


such as matching stubs, folded dipole antennas, and im- 
pedance transformers. 
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THE TELEVISION SIGNAL 


The composite television signal contains all the informa- 
tion necessary to synchronize and produce a picture at the 
receiver. It contains horizontal and vertical synchronizing 
signals, return beam blanking, and video or picture infor- 
mation including tonal gradations from black to white. 
The horizontal pulse rate is 15,750 cycles per second and 
the vertical pulse rate is 60 cycles per second. 

Figure 5 shows this composite signal for several horizontal 
lines and two vertical fields. The television picture em- 
ploys interlacing scanning 525 lines, 60 fields, 30 frames 
per second. Observation of the figure indicates the 
relative heights of synchronizing, blanking, black level, 
video modulation to white level, and zero carrier. This 
signal, after detection in the receiver, is separated and fed 
to the video amplifier and the horizontal and vertical 
synchronizing circuits. 


DIRECT VIEWING AND PROJECTION RECEIVERS 


Figure 6 is a block diagram of a conventional television 
receiver indicating the various functions. The radio- 
frequency signals, video and sound, picked up by the 
antenna are fed to the radio-frequency unit. This unit, 
which can be tuned by suitable means to any one of the 
12 television channels, converts the various high-frequency 
video and sound radio-frequency signals to fixed inter- 
mediate frequencies of 21.25 megacycles for sound and 
25.75 megacycles for video. At the output of the radio- 
frequency unit these two intermediate frequencies, includ- 
ing the necessary side bands, are fed to the sound and 
video intermediate-frequency amplifiers. ‘The sound chan- 
nel provides the necessary intermediate-frequency gain 
properly to operate conventional frequency-modulation 
detector circuits. Audio amplification follows and is fed 
to a dynamic-type loud-speaker. The video radio-frequency 
amplifier consists, in this case, of stagger-tuned stages to 
provide the necessary amplification and band width and 
feeds a conventional amplitude detector. From the 
detector the video signal is applied to a video amplifier 
consisting of two stages. This amplifier is a-c coupled 
and introduces an a-c axis about which the video signal 
tends to swing unless some form of correction is applied. 

This correction takes the form of a d-c restorer which 
corrects the picture tube grid bias to suit the various scenes. 
In addition, the d-c restorer circuit provides partially 
separated synchronizing signals which are applied to the 
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transmission line 


input of the synchronizing signal chain. Here, synchroniz- 
ing is separated completely from picture and in turn 
directed to the vertical pulse and saw-tooth generator and 
to the horizontal saw-tooth generator and “flywheel” 
circuit. ‘The vertical saw-tooth is applied to the vertical 
deflection coils comprising one portion of the deflection 
yoke surrounding the neck of the picture tube. The 
flywheel circuit, in addition to providing a pulse for proper 
operation of the horizontal discharge tube, insures complete 
horizontal synchronization of the picture under practically 
all conditions met in the field. The horizontal discharge 
or output tube provides the necessary deflection current to 
the horizontal windings of the deflection yoke and in addi- 
tion, through a step-up transformer provides approximately 
9,000 volts, after rectification, to the picture tube. A con- 
ventional low-voltage power supply completes the receiver. 

For all its apparent complexity a television receiver is 
comparatively easy to operate. Seven major controls are 
provided on the front panel comprising station selection, 
fine tuning for sound, horizontal synchronizing, vertical 
synchronizing, picture contrast, picture background, and 
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Figure 6. Block diagram of a conventional television receiver 


an audio volume control. As the art progresses it may 
become feasible to eliminate front panel controls of hori- 
zontal and vertical synchronizing, fine tuning, and picture 
contrast. At the present time several other screw driver 
adjustments are provided on the chassis for horizontal 
size, vertical size, horizontal and vertical centering, 
linearity, and focus. When properly adjusted at the time 
the receiver is installed readjustment is seldom required. 


Figure 7. Cutaway 
view of an optical 
barrel in the 
Schmidt optical 
system 
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While the mass market tor tele- 
vision receivers probably will involve | 
the lower-priced table models, there 
is a relatively large demand for pic- 
tures of larger size than can be pro- 
duced economically by means of di- 
rect viewing picture tubes. To meet 
this demand, various projection sys- 
tems have been proposed. Two of 
these have assumed some promi- 
nence; the refractive or conventional 
5 lens system and the reflective or 
Schmidt system. Neither of these 
fully satisfies the requirements. The 
refractive system, while more flexi- 
ble in adapting picture size to vary- 
ing viewing conditions and requiring 
less cabinet space, is not as efficien 
as the Schmidt system. Since light 
output is expensive to obtain in a 
television receiver, the trend has been 
toward the more efficient Schmidt 
system. 

Figure 7 shows a cutaway view of 
an optical barrel such as is used in 
the Schmidt optical system. Nor- 
mally, a 4- or 5-inch diameter pic- 
ture tube, operating at 27,000 volts 
second anode, is used. The surface 
of the face of the picture tube has a 
curvature which is designed to work 
with the spherical mirror and aspher- 
ical lens of the reflective optical] 
system. The tube faces the mirror in the bottom of the 
optical barrel. Reflected light rays from the spherical 
mirror pass through an aspherical lens and are brought to 
sharp focus on the viewing screen. By proper design it is 
possible to construct such an optical system with a magnifi- 
cation of six, a “‘throw”’ of roughly 36 inches, and obtain 
resolution of over 1,500 lines in the corners of the picture. 
The effective aperture of such a system is of the order of 
Se: 

For use in the home, it is desirable that the viewing 
screen, used for television projection, possess certain optical 
characteristics. A picture seldom, if ever, will be viewed 
from the extreme sides because of image distortion; conse- 
quently, the screen is provided with directional characteris- 
tics which conserve the available light and result in a gain 
in light output over that obtained with the ordinary diffus- 
ing screen. Experience has indicated that such a screen, 
possessing a horizontal included angle of roughly 60 degrees 
and a vertical included angle of 15-20 degrees, will meet 
practically all the requirements. In a transmissive screen 
the horizontal and vertical directivities are obtained by 
means of vertical ribs on the front surface of the screen 
and a Fresnel lens on the back, the screen having been 
moulded from clear plastic with a diffusing interlayer. 
In a reflective screen a metal reflector is provided with 
microscopic vertical lines plus a light spray of diffusing 
material to obtain horizontal directivity and is then slightly 
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Figure 8. Ar- 
rangement of op- 
tical system for a 
home television 
receiver employ- 
ing reflective op- 
tical principles 


This design gives a 

large-screen picture 

with a console cabinet 

no deeper than that 

' of an ordinary home 
radio receiver 


Figure 9. The 

Schmidt optical 

system using a 
reflective screen 
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| curved about. a horizontal axis to provide the desired 


vertical directivity. With either screen a gain in light 
output five to seven times that of the ordinary diffusing 
screen is obtained, Both are in use and provide a 20- by 
15-inch picture ‘of adequate brightness and resolution. 
Figures 8 and 9 show the layout of the Schmidt system 
using a transmissive screen and a reflective screen, respec- 
tively. orl} Stin“s sesriq-olenie 210! 
The. Schmidt, optical. system has been employed: for 
theater television projection ona screen 24 feet by 18 feet. 
Figure 10 shows such a system’ using a: spherical mirror 
42, inches in diameter and a picture'tube which may be 
either 12 or 15, inches.in diameter. This constitutes the 
largest Schmidt-type optical projection:system used today. 
In conclusion it should be. stated that the foregoing 
discussion of television receivers is of necessity very brief. 
Many items of interest.and importance have been omitted 
for the sake of brevity. It is sufficient to say that television 
is undergoing rapid changes which will result eventually 


Figure 10. The 

Schmidt optical 

system using a 42- 

inch spherical mir- 

ror and a 12- or 

15-inch] _ picture 
tube 


in lower priced receivers having clearer pictures and 
greater contrast. With all that is being learned about 
black-and-white television and the application of this 
knowledge, plus the expenditure of large amounts of time 
and money to color television, its eventual introduction is 
assured. However, color television will introduce many 
new problems to be solved in the laboratory and substan- 
tiated by field tests before being offered to the public. 


REFERENCES 
1.. Development of an Ultra Low Loss Transmission Line for Television, E. O. Johnson. 
RCA Review (Camden, N. J.), volume 7, number 2, June 1946, 
2. - A New Dielectric for Cables, M. C. Crafton, Jr., N. B. Slade. Modern Plastics 
(New York, N. Y.), volume 21, number 11, July 1944, pages 90-3, 168-70. 
3. Polyethylene Plastic—It Floats. Modern Industry (New York, N. Y.), volume 9, 
number 1, January 15, 1945, pages 45, 137-40. 
4... War Time Trends in Insulated Wire.and Cable. Publication C-56, Anaconda Wire 
and Cable Gompany (New York, N. Y.), 1944. 


Sinnett— Television Receiving Systems 517 


Electrical Essays 


A Nonlinear Problem 


The ordinary rectifier circuit is used in many applica- 
tions. Single-phase excitation is the most common for low 
power requirements. In order to increase the ripple fre- 
quency and thus simplify the filter design, it is necessary 
to introduce some phase inverter device, usually a trans- 
former with a center tapped secondary, and full-wave 
rectification is obtained. Under such condition of opera- 
tion the average currents through each half of the secondary 
are equal and their directions are such as to produce a net 
zero average magnetomotive force on the core of the trans- 
former. As the magnetomotive force due to the primary 


uy le 


Figure 1 


115 VOLTS 
60 CYCLES 


current must oppose that due to the secondary currents, and 
as the net secondary magnetomotive force has zero average, 
the primary current will have zero average. 

In many applications requiring high constant potential a 
single rectifier is used in the secondary circuit of a stepup 
transformer. The secondary current, and therefore the 
magnetomotive force due to it, certainly will have an aver- 
age value different from zero. Does the primary current 
also have an average value differing from zero? 

In order to answer this question consider a half-wave 
rectifier without a filter, Figure 1, and assume the coefficient 
of coupling of the transformer is practically unity and that 
under no condition does the core saturate. The secondary 
current 72 then has, for all practical purposes, the wave shape 


(A) 
Figure 2 


fi (B) 


shown in Figure 2A and the magnetomotive force due to it 
will be of the same shape. The magnetomotive force due 
to the primary current (neglecting exciting current) must be 
the negative of the secondary magnetomotive force and 
therefore takes the shape shown in Figure 2B. Because iy 
is zero during the period from fy to t;, i; must be zero also 
during the same time, and it follows that the primary current 
has an average value different from zero. 

If a d’Arsonoval ammeter were placed in the primary 
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line, the average value would be indicated. When this is 
attempted in an actual experiment there is no measurable 
value, even with core saturation, although the theory out- 
lined indicates that there should be an appreciable average 
primary current. What is wrong? 


CHARLES A. HACHEMEISTER (A °39) 


Polytechnic Institute of Brooklyn, 


(Associate professor of electrical engineering, Brocklyne Nae 


Which Is the Primary? 


TRANSFORMER was constructed very accurately 

in the form of a toroid. The doughnut-shaped core 
was wound uniformly with the toroidal primary winding. 
Then the toroidal secondary winding was wound outside the 
primary winding. Of course there was a slight blemish 
upon the uniformity of the toroidal quality, because the 
terminal leads of the primary needed to pass between the 
turns of the secondary. The effect of this asymmetry is 
negligible however for the problem to be presented in 
this essay. 

In many textbooks, the primary leakage reactance is 
defined as arising from that flux which links the primary 
winding and which does not link the secondary. Similarly, 
the secondary leakage reactance is said to result from that 
flux which links the secondary and does not link the primary. 

For this particular transformer, the magnetic field has a 
very simple geometric configuration. The lines of mag- 
netic force are all circles with centers on the straight line 
axis of circular symmetry of the toroid. All the lines of 
force which link any one turn of the primary link all the 
other turns of the primary and also all the turns of the 
secondary. A line of force which passes through a point 
outside the primary but inside the secondary links all the 
turns of the secondary, but links no turn of the primary. 
Outside the secondary, however, there are no lines of mag- 
netic force. 

Since all the flux which links the primary also links the 
secondary, so that there is no flux which links the primary 
and does not link the secondary, it follows that the primary 
leakage reactance is zero. On the other hand there are 
lines of magnetic force which lie between the primary and 
secondary. ‘There is therefore flux which links the second- 
ary and does not link the primary. 


The secondary leakage 
reactance is therefore not zero. 


The transformer was placed inside a case or box (care- 
fully painted black) and connected to two sets of terminals. 
The case was locked securely. All information concerning 
the transformer subsequently was lost, in the 1936 flood, 
except that the transformer was so designed as to make pri- 
mary leakage reactance zero. An engineer now is given 
the task of determining by 60-cycle measurements at the 
terminals which is the winding with zero leakage reactance. 
How shall he proceed? Surely with such a large difference 
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in leakage reactance there must be some simple way of 
determining which is the primary and which the secondary. 


J. SLEPIAN (F°27) 


(Associate director, Westinghouse Research Laboratories, East Pittsburgh, Pa.) 


Answer to Previous Essay 


The following is the author’s answer to his previously 
published essay, “Turn Ratio of Transformers” (EE, 
May ’49, p 449). 

The number of physical turns put into the coils of the 
transformer is certainly important to the transformer de- 
signer and coil winder, but the turn ratio itself appears only 
as a somewhat nebulous and uncertain constant in the elec- 
trical performance of the transformer. 

For simplicity, let us first in our discussion neglect any 
saturation or other effects in the iron which would introduce 
harmonic currents or voltages. In other words, let us 
suppose that the terminal voltages and currents are related 
linearly. Also, let us suppose that eddy currents are 
negligibly present so that in equations 1 Mf may be taken as 
real. Then all that our measurements can give us are the 
coefficients in these equations. 


E,=(ntjol)htjoMh (1) 
FE, =joMl+ (r+jolr)h 


Here, the £’s and /’s are complex numbers, representing in 
the usual way the sinusoidal voltages and currents. 7, Li, 
ro, and Ly are real and positive. M, as stated previously, is 
real; and we choose the positive direction for J, so as to 
make M positive. Furthermore, we always have M?< LL». 
Whatever electrical significance the turn ratio r=n;/n, may 


have, it must be expressible in terms of the coefficients of 


equations 1. 

Now, r=n,/n appears in the theory of the transformer as 
more usually taught through the following fairy story. 
There is a good fairy flux, , which graciously and fairly 
links each and every turn of each primary and each second- 
ary coil exactly 1.000000 times. Thus each turn has 
induced in it a voltage 


where k, is the proper numeric. Hence we have induced in 


the primary and secondary coils the voltages 


Ey ind = nk jw’ (3) 
Fy ind =nokyjak 


However, these are not the terminal voltages. Besides the 
rd, and rol, drops which cannot be helped, there are certain 
bad fairy leakage fluxes. Bad fairy primary leakage flux 
links only the primary turns, skillfully dodging the second- 
ary turns, and remains always proportional to the primary 
current, and indifferent to the secondary current. It 
therefore introduces a reactive drop in the primary, jX1Jj. 
Similarly, a secondary leakage flux introduces a secondary 


reactive drop, jXoJz. Our fairy story then becomes 


E,=(ntjX)h+mhkijob (4) 
Ey = (r2+jX2) ,+nekijo® 


Now, what is the relation of & to the currents in the primary 
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and secondary. Naturally, since treats all turns alike, & 
will be proportional to nyJj-+ nod, so that 


¢ = ke(mli + nol) (5): 
where k, is the appropriate numeric. 

Substituting equation 5 in equation 4 we get 
Ex= (n+j[Xit hikantos) Li + jhak mew) (6) 


Ey = Ghik.mnw)T, + (ro +7[Xotkikonse] We 


Comparing these equations with equation 1 which con- 
tains all that experiment can give, we get, to determine our 
electrical turn-ratio and the primary and secondary leakage 
reactances, 


" -JoLy lua +7[M +hikonyo] 
ot joLe =re+j[Xo+hikenees] 
JwM =Jwkrkoniny 

r=n/ng 


(7) 


These are not enough equations, but unfortunately they 
are all we have. 
Eliminating as far as we can we get 


X=w(Li— Mr) 
X2=w(L,—M/r) 


(8) 


Hence, so far as the electrical performance is concerned, 
we may take the electrical turn ratio to be anything we 
please ignoring completely anything the manufacturer tells 
us. He may be trying to deceive us. If we take X; and X> 
by equations 8, then equations 6 and fairy story, equations 4, 
will be satisfied. 

However, we may have a quite unfounded prejudice 
against reactances X, and X, being negative or zero even 
though they are such ill-defined fairy creatures. In that 
case we cannot be completely free in our choice of 7. W 
must have (L;— Mr) and (L,— M/r) each greater than zero. 
This requires that 


L1/M>r>M/L2 (9) 


Since always 


LyL,> M? (10) 
and therefore 
Ii/M>M/L, (11) 


there always will be a range for r which will make both X; 
and X, positive. 

Thus, if we have no prejudice against negative leakage 
reactance, we may make r anything we please, and appro- 
priate main and leakage fluxes can be found. If, however, 
we insist that leakage fluxes be positive, then r is restricted 
to a range which will be narrow for the usual good power 
transformer, generally a fraction of one per cent ofr. How- 
ever, again, by varying the choice of r in this narrow range 
we may vary the distribution of leakage reactance between 
the two windings. At one extreme, we may put it all into 
the primary with zero secondary leakage reactance, or we 
may put it all into the secondary with zero primary leakage 


reactance. 
J. SLEPIAN (F ’27) 


(Associate director, Westinghouse Research Laboratories, East Pittsburgh, Pa.) 
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Protection Without High-Voltage Switching 


AN AIEE COMMITTEE REPORT | 


N RECENT YEARS, there has been considerable interest 
in both the tapping of high-voltage transmission lines to 
serve various types of loads and in the installation of the 
transformers on these taps without high-voltage circuit 
breakers. The necessity of supplying war loads with a 
minimum use of material provided a great incentive in this 
direction. Also, the present high costs of construction have 
increased the desirability of this type of installation. 

It is well known that the omission of the high-voltage 
circuit breakers complicates the problem of providing ade- 
quate relay protection for the line and the transformer 
tapped on the line. In some instances, the omission of 
high-voltage circuit breakers on tapped transformers makes 
it impracticable to obtain adequate line protection without 
the use of carrier-current or pilot-wire relays. Protection 
for the tapped transformer requires tripping the high-volt- 
age line circuit breakers which may be several miles distant 
from the transformer. Various methods are in use at the 
present time to accomplish this function. 

In order to obtain information on the types of protective 
systems being used for the protection of stations without 
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Figure 1. Typical stations without high-voltage switches 


high-voltage circuit breakers, the AIEE relay committee 
has reviewed the practice being followed by the industry in 
this type of station. A questionnaire has been circulated 
covering the principal items under consideration, and 
answers have been received from a large number of repre- 
sentative companies from various parts of the United States 
and Canada. The companies submitted detailed diagrams 
of their installations, and these have been grouped into the 
representative types shown in Figure 1. The stations with- 
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Bical 


wn 


out high-voltage circuit breakers can be grouped into two 
categories; stations that are tapped to high-voltage trans- 


ery 


7b. 


mission lines,.and stations at which high-voltage lines are 
terminated without the use of a high-voltage circuit breaker. 


The survey was limited to installations where the primary 
voltage was 66 kv or higher and involved those stations that 
have no form of local protection, such as a circuit breaker 
or.afuse. ‘Twenty-five companies from all sections supplied 
reports covering 169 installations, some of which had been in 
service up to 25 years. 

The answers to this questionnaire indicate use of various 
methods to trip the remote line circuit breakers for trouble 
at the station without high-voltage switching. In 69 
installations out of the total 169, there is no special method, 
and the only protection consists of the relays at the main 
terminals of the line, which are used primarily for line pro- 
tection. On the remaining 100 installations, the methods 
used to produce remote tripping consist of special ground- 
ing disconnect switches or remote-trip relay schemes, which 
function either through pilot-wire or carrier-current sys- 
tems. 

The size of transformer does not appear to be an impor- 
tant factor, transformer installations up to 100,000 kva 
being reported in this survey. Also, the distance from the 
tap point to adjoining circuit breakers is not a critical item, 
the distances reported ranging up to 100 miles. 

Several installations of the automatic grounding switch 
were reported. This switch is used to place a phase-to- 
ground fault on the transmission line when trouble occurs 
at the local station. The time to close the grounding 
switch varied from six cycles to two seconds in this survey, 
most of the installations averaging about 15 cycles. 

A large number of remote-trip schemes were reported 
using either pilot wire or carrier current. The pilot-wire 
schemes generally consist of initiating a d-c signal by the 
transformer relays, and sending this signal over pilot wires 
to the remote stations. 

On longer lines, the remote-trip signal is transmitted by 
carrier current. Since this is a tripping signal, precaution 
must be taken that tripping will not occur because of fault 
signals. This can be accomplished by the use of time 
delay or using a multiplicity of signals. 

Practically all companies reported satisfactory experience 
with this type of installation, although some trouble has 
been reported with the remote-trip carrier schemes. The 
general opinion obtained from most companies would indi- 
cate that stations without high-voltage switching can be 
operated and protected successfully. 


Digest of paper 49-65, “Protection of Stations Without High-Voltage Switching,” 
recommended by the AIEE relay committee and approved by the AIEE technical 
program committee for presentation at the AIEE winter general meeting, New York, 


N. Y., January 31-February 4, 1949. Scheduled f blication j s 
ACTIONS, volume 68, 1949. OF Pug Phe pate toepae ea 


Personnel of the project committee: E. L. Michelson (chairman), 


: L; By Berri; Lh. 
Fountain, V. J. Hayes, R. A. Larner, K, N. Reardon Re B 


ELECTRICAL ENGINEERING 


Effect of Fluctuating Load on Steam Turbines 


ROBERTCE REYNOLDS 


a bee PROBLEM of maintaining close control of system 
frequency, while primarily an electrical problem, 
affects the steam turbine because of the need for fast and 
accurate adjustment of steam flow through governor- 
operated valves to suit load changes and, in addition, for 
designing the steam turbine to assume the resulting changes 
in steam temperature without serious effect on reliability or 
efficiency. 

Naturally, the ideal way to load a turbine would be to 
bring it to speed slowly, gradually increase it to full load, 
and then run at this load for the next two years until it is dis- 
mantled for biennial inspec- 
tion, While ideal from a tur- 
bine standpoint, this proce- 
dure is, of course, not practic- 
able. However, it is recom- 
mended that load changes be 
made as slowly as practicable, 
preferably at a rate not ex- 
ceeding two per cent of rated 
load per minute; in addition, 
initial temperature should be 
‘changed gradually, preferably 
at arate not exceeding two 
degrees Fahrenheit per minute. On a unit used for fre- 
quency control or tie-line load regulation, the load and 
temperature will change at much faster rates than this, 
maybe from five to ten times as fast, which means that the 
turbine design must be made suitable for this condition. 

Past practice in central stations generally has been to 
carry base load on the newer and more efficient turbo- 
generator units and to subject the older and less efficient 
units to the rapid and large load changes necessary to con- 
trol system frequencies. 

However, as power systems become larger, these older 
and smaller stations may not have sufficient capacity or 
may be in such locations that they cannot satisfactorily 
perform this frequency-control duty, thus making it neces- 
sary for the newer units to assume part, and in some Cases, 
the greater part of the burden caused by load changes. 
There are several reasons for the use of the older stations 
for controlling system frequency: 


1. The older stations often are located near the center of load. 
At the time they were built, real estate values were not excessive, 
adequate water supply was almost always available, and cinders from 
stoker-fired boilers could be readily disposed of, since they were in 
demand for construction purposes. 
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Control of system frequency usually has been 
considered an electrical problem; 
fluctuations affect the turbine in many respects. 
This article outlines the reasons for the present 
interest in the subject of fluctuating load, points 
out the effect of these fluctuations on the opera- 
ting conditions in the turbine, and describes 
design features which permit this method of 
operation. 
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This condition has now changed and will continue to change even 
more as systems grow larger. Real estate has become too expensive 
to permit locating the station within, or close to, the city limits 
Water requirements have become, in many cases, too great for the 
available supply which necessitates moving the newer stations to 
some other source of water. Fly-ash disposal in powdered fuel 
plants becomes a problem, particularly in thickly-settled areas. 


2. To realize to the fullest extent the economic benefits of its lower 
heat and fuel consumption rates, the more efficient unit should be 
fully loaded, with fluctuations in load being taken on the more 
lightly loaded older units. 


3. Another reason advanced for the desirability of taking load fluc- 
tuations on the older units is 
that the older turbines, because 
of operating under much lower 
steam pressures and temperatures, 
can withstand rapid and large 
load changes better than can the 
newer turbines operating at higher 
speeds and steam conditions. 
The older units, usually at least 
20 years old, operate at 1,200 or 
1,800 rpm and under steam condi- 
tions of 200 to 400 pounds per 
square inch (gauge) pressure and 
600 to 750 degrees Fahrenheit tem- 
perature. The newer units gener- 
ally operate at 3,600 rpm except for the larger capacities and under 
steam conditions of from 850 pounds per square inch (gauge) pressure 
and 900 degrees Fahrenheit temperature up to 2,000 pounds per 
square inch (gauge) pressure and 1,050 degrees Fahrenheit tempera- 
ture. 


however, 


However, despite the more severe conditions under 
which the newer turbines operate, they actually can assume 
the duty of rapid load changes with a greater degree of 
safety than can the older turbines. The blade speeds are 
not greatly different; the 3,600-rpm turbine, although 
operating at twice the rotative speed of an 1,800-rpm tur- 
bine, has blade diameters about one-half those of the so- 
called ‘‘slower speed”’ unit. These smaller diameters also 
have smaller, more compact casing structures and are 
suited better to rapid fluctuations in temperature. The 
materials are better than the materials used in the older 
turbines so that design safety margins are at least as great. 
and in most instances considerably greater, than in the 
older turbines. In addition, construction features are im- 
proved so that greater changes in conditions can be imposed 
upon the turbine with less thermal distortion and safer 
stresses. 

This is particularly true on the working elements, or 
blades, where the small clearances conducive to smal) 
steam leakage and-high efficiency are maintained by thin 
sealing strips rather than the use of the tips of the blades 
themselves. 

For long, efficient operation on the steam turbine, the 
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following three conditions must be very carefully con- 
sidered: 


1. Close maintenance of clearances between rotating and stationary 
elements. 

2. Elimination or minimization of thermal stresses and distortions 
in both stationary and rotating members. 

3. Adequate control system to change steam flow to turbine to 
satisfy load fluctuations. 


EFFECT OF BOILER DESIGN 


The most serious result of large and sudden load changes 
on the turbine is the change in steam temperature in the 
high-pressure section of the turbine. This temperature is 
affected not only by the inherent changes caused by the 
change in stage pressures, but also by the fact that the 
initial steam temperature is reduced at smaller steam flows. 
In some instances, such as on a unit bought for standby pur- 
poses, the boilers are so designed that full steam temperature 
is maintained down to a rather small steam flow. Such a 
design, reduces the temperature changes within the turbine. 

The curves in Figure 1 show different characteristics in 
initial steam temperatures plotted against steam flow. 
Curve A is for a unit which is expected to operate at heavy 
base loads, whereas curve B is for a unit operating usually 
at about ten per cent load as a standby to a hydroelectric 
system, but capable of taking full load instantaneously in 
case of failure of the tie line from the hydroelectric system. 
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Figure 1. 


Variation in initial steam temperature to turbine with 
change in steam flow 
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Figure 2. Variation in steam temperature at first stage of turbine 
with change in steam flow 
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Figure 3. Change in axial clearances in turbine with change in 
load 


The average boiler has a characteristic between these two 
extremes, with the steam temperature reaching its nominal 
value at about 50 to 70 per cent of rating. 

The curves in Figure 2 show the effect of boiler design on 
the first-stage temperature of the turbine. Curve C is 
based upon a constant initial temperature, curve A upon an 
initial temperature varying in accordance with curve A in 
Figure 1, and curve B upon an initial temperature varying 
in accordance with curve B in Figure 1, 

A comparison of the curves in Figure 2 indicates that, 
with a sudden drop in load from 80 to 40 per cent of turbine 
capability, the steam temperature on a representative tur- 
bine would drop about 210 degrees Fahrenheit with a boiler 
designed for base load but only about 100 degrees Fahren- 
heit, or less than half as much, with a boiler designed for 
standby service. Sudden changes in initial steam tem- 
perature affect the turbine in two ways: 


1. Changes in axial clearances because of differential expansion 
between the stationary and rotating parts. 


2. Changes in radial clearances, and to a lesser extent axial clear- 
ances, caused by thermal distortion of the high-pressure casing. 


CHANGES IN AXIAL CLEARANCES 


Measurements on a large number of steam turbines indi- 
cate that the clearance on axial-type seal strips, which are 
used only at the high-pressure end, vary in about the manner 
shown in Figure 3. 

During the starting cycle, axial clearances first increase, 
the amount and rate of increase being dependent upon such 
factors as initial steam temperature, exhaust pressure, rate- 
of-speed increase, and turbine design. Further increase in 
speed causes the axial clearances to decrease until, when full 
speed has been reached, the axial clearances have become 
nearly the same as when the unit started to roll. 

As load is applied the axial clearances, under steady-state 
conditions, will follow the solid line CD, with clearances 
decreasing gradually with increase in load. 

After determining these axial clearances by actual 
measurement, the turbine rotor is adjusted so that clear- 
ances at the closest position, which usually occurs at maxi- 
mum load, are sufficient to avoid rubs between the station- 
ary and rotating elements under any condition of operation. 
Following this initial adjustment the thrust bearing is 
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locked in its proper axial position and no further adjust- 
ments are required under subsequent operation. 

In case of sudden load changes, axial clearances will 
deviate from the steady-state line CD, as shown by the 
dotted lines. The increased clearances above the solid 
line HJK occur with sudden decrease in load, whereas 
those below the solid line EFG occur with sudden increase 
in load. Since the latter condition causes a reduction in 
axial clearances, it must be more carefully safeguarded 
against to insure that the high-pressure end axial clearances 
do not become dangerously small. 


HIGH-PRESSURE CYLINDER DESIGN 


The cylinder, or casing, of a high-pressure and high- 
temperature turbine subjected to large and rapid load 
fluctuations must be made as simple as possible and be of 
such form that these changes can be imposed without exces- 
sive thermal distortion or stresses. ‘To accomplish this, this 
casing changes in design and construction as the operating 
temperatures increase. 

The various types for 3,600-rpm turbines are shown 
in Figure 4 for the following initial 
steam temperatures: 


Up to 825 Degrees Fahrenheit. For 
this range, the steam chest, nozzle 
chambers, and balance piston rings 
are integral with the turbine casing. 
The rings carrying the stationary 
reaction blading are separate mem- 
bers mounted as shown on Figure 
5. Each ring is supported at the 
horizontal centerline, with freedom 
to move in and out transversely. 
Dowel pins at the top and bottom 
locate the ring transversely, with 
freedom to move vertically. Axial 
position is determined by steam 
pressure forcing the ring against 
seal rings inserted in the blade ring 
and in the cylinder. 


Figure 4. Modifi- 
cations in turbine 
design with 
changes in initial 
steam temperature 


826 to 900 Degrees Fahrenheit. In 
this class of steam turbines, the 
balance piston ring becomes a sepa- 
rate element, mounted at the hori- 
zontal centerline and doweled at 
the top and bottom in the same 
manner as described for the blade 
ring. 


901 to 950 Degrees Fahrenheit. In 
this temperature range the nozzle 
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chambers in the lower half also 
are separated from the main tur- 
bine casing. 


951 to 1,000 Degrees Fahrenheit. When 
the initial steam temperature ex- 
ceeds 950 degrees Fahrenheit, the 
steam chest is removed from the cyl- 
inder cover and located either at the 
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side or in front of the unit. Steam is admitted to the tur- 
bine through long flexible pipes. In addition, the cylinder 
is often of double-wall construction, which confines the high- 
pressure and high-temperature steam within relatively 
small structures. Nozzle chambers are welded to this 
inner cylinder through flexible members capable of with- 
standing the differential expansions involved. 


1,007 to 1,050 Degizzs Fahrenheit. This construction is similar 
to that used for 1,000 degrees Fahrenheit steam tempera- 
ture but with materials suitable for the higher temperature. 
Such constructions have been adopted to minimize thermal 
distortions and stresses and, therefore, are usually suitable 
for the temperature changes which are produced by load 
fluctuations. 


HORIZONTAL JOINT BOLTING 


Bolting in the horizontal joint of the turbine casing usually 
is tightened to an initial stress of about 45,000 pounds per 
square inch. After a short period of operation at full steam 
temperature, the bolt material relaxes until residual stress 
decreases to about 15,000 to 20,000 pounds per square inch, 
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which is sufficient to provide a margin over the steam load 
and to keep the joint tight. 

A stress of 15,000 pounds per square inch corresponds to a 
stretch of about 1/2 mil per inch of active length which, in 
turn, corresponds to the expansion which is produced 
by a temperature increase of approximately 70 degrees 
Fahrenheit. 

During a sudden loss in load, with its consequent drop in 
turbine stage temperatures, the inner wall of the casing 
cools off first, after which the temperature change is com- 
municated through conduction and radiation to the joint 
bolts. When this temperature drop is sudden and of the 
order of 200 degrees Fahrenheit, the difference in tempera- 
ture between the casing and bolting may be temporarily 


Figure 5. Provi- 
sion for freedom of 
expansion with 


changes in steam 
temperature 


more than the margin keeping the joint tight. ‘Thus the 
joint may open up and leak steam for a short time, again 
sealing itself after a sufficient period of operation at sub- 
stantially steady load and steam conditions. 


GOVERNOR CONTROL 


On a modern turbine equipped with hydraulic governing 
control, changes in governing impeller discharge pressure 
regulate, through a transformer or amplifying device, the oil 
pressure in the servomotor relay which, in turn, determines 
the position of the governor-operated steam valves. Nor- 
mal load changes are produced by a speed changer, either 
hand- or motor-operated, which adjusts the loading of the 
pressure transformer spring which then changes the second- 
ary control pressure in the servo-motor relay piston and, 
thus, opens or closes the steam valves to suit. 

This method of control lends itself particularly well to 
the use of automatic devices for controlling system fre- 
quency. With such a device, large load changes can 
be communicated almost instantaneously to a device 
which changes the secondary control pressure, thus by- 
passing the comparatively slow speed changer. 

In this way, the steam valves can be moved with a 


minimum of delay to admit more or less steam to satisfy 
the steam load. 
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QUICK STARTING OF T URBOGENERATOR UNITS 


An associated aspect of this fluctuating load problem is 
the desirability of returning units to service in the minimum 
space of time. Extensive studies now are being made to 
determine how this reduction in starting time can be ac- 
complished most safely. 

Results obtained so far indicate that if a turbine is shut 
down for a short period, as over night, the best method for 
starting is to admit steam at the temperature of the high- 
pressure turbine casing and to bring the unit to speed and 
place it on the line in as short of time as possible, preferably 
in about 15 minutes. This procedure contrasts with the 
former practice of rolling the unit at slow speed over a 
period of one hour or more. 

Temperature readings taken at several points on the tur- 
bine casing show that the short-time starting cycle actually 
results in more gradual temperature changes in the high- 
temperature section of the turbine. 

This starting procedure is being studied further on other 
units and it can be expected, if further analysis confirms pre- 
liminary indications, that the starting time can be materi- 
ally reduced. 


SPINNING RESERVE UNITS 


Some units, particulary those serving as “‘spinning reserve” 
units to a hydroelectric system, operate at light loads, 
usually at about ten per cent of capacity, but capable of 
almost instantaneously carrying full load in case of inter- 
ruption to the tie-line. 

Such turbines are equipped with protective devices such 
as pressure and low-frequency regulators. The purposes of 
the initial pressure device is to prevent the introduction of 
steam to the turbine at a rate faster than the boiler can re- 
spond without dropping the steam pressure to a point below 
which steam auxiliaries cannot operate satisfactorily. The 
purpose of the low-frequency device provides similar pro- 
tection for the electrically driven auxiliaries by opening the 
steam valves to a predetermined point and thus obtains 
almost immediate response when a drop occurs in system 
frequency. 

As pointed out earlier in this article, units operating under 
such standby service are supplied by boilers designed to 
keep the temperature changes in initial steam temperatures 
to a minimum. 


SUMMARY 


The need for closer control of system frequency, despite 
more rapid and larger fluctuations in load, definitely de- 
mands in many instances that this frequency control be im- 
posed upon the newer and larger central stations and tur- 
bogenerator units. 

Although more efficient and operating under more severe 
steam conditions, the present-day turbines generally can 
withstand these load fluctuations with much greater safety 
than can the older turbine which were formerly used for 
this service. 

Hydraulic governing control can be adapted readily to 
the use of automatic frequency-control devices so that ex- 
tremely close control of frequency can be maintained even 
with large and rapid load fluctuations. 
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Digests of Papers at Conference 
on Electron Tubes in Industry 


These are authors’ digests of most of 
the papers presented at the AIEE Con- 
ference on the Industrial Application of 
Electron Tubes, Hotel Statler, Buffalo, 
N. Y., April 11-12, 1949. These papers 
are not scheduled for publication in 
AIEE Transactions or AIEE Proceedings. 
However, complete transcripts of the 
papers\and written discussions will be 
made available as a consolidated booklet. 
Advance orders should be sent to R. S. 
Gardner, AIEE Headquarters, 33 West 
39th Street, New York 18, N. Y., at $3.50 


a copy. 


Electronic D-C Motor Control; Ben Cooper 
(Control Engineering Division, General Electric 
Company, Schenectady, N. Y.). 

In recent years, electronic d-c motor 
control has established itself firmly in 
industry. Although a number of applica- 
tions were made in the early 1930’s, the 
major growth has been since 1940 with the 
application of unit drives such as Thy-mo- 
trol, Mot-o-trol, and the electronic V-S 
drive. The application of electronics in the 
control of d-c motors is aimed at bringing 
out the most useful motor characteristics 
to fit a particular application. Among the 
most prominent features are 


Wide range of speed control. 
Stepless adjustment of speed. 
Good speed regulation. 
Automatic current limit. 
High reliability. 
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In addition, the all-electronic unit not 
only permits the elimination of rotating 
equipment as a power supply, but also 
provides a more efficient drive than the con- 
ventional motor generator set control. The 
best applications naturally are those which 
most fully utilize the characteristics just 
described. In general, the primary function 
is to maintain control of the speed of the 
motor. This may be modified, however, 
by current limit tension or a number of 
other functions. 

Among the applications of unit drives is 
a table feed drive for a planer-type milling 
machine. This particular application re- 
quires a speed range in excess of 200 to 1, 
and an automatic load limit control to 
prevent overload on the milling cutter 
motors. Another outstanding application 
is that of reeling wire in which the use of an 
all-electric drive increases the output for 
approximately 300 per cent. 

Among the co-ordinated types of drives 
is the printing press control in which large 
ignitron rectifiers are used to supply the 
armature power directly to the press motors. 
Still another type of co-ordinated drive is 
the rubber mill calender train. The par- 
ticular installation in question includes 26 
rotating machines each of which has electric 
field excitation for controlling the speed 
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and tension between the various sections of 
the train. 

In summarizing the present problems and 
trends, it may be pointed out that there is 
an increased need for tubes having longer 
life and greater reliability. Other problems 
requiring careful consideration include the 
design and selection of more reliable in- 
dustrial components, and the simplification 
of circuit design. For the future, cost will 
be particularly important, but the possibility 
of the improvements and increased pro- 
ductivity that can be realized by utilizing 
electronic motor control offers a distinct 
challenge to enterprising men of the future. 


Electronic Regulators and Regulating 
Systems; W.G. Roman (Westinghouse Electric 
Corporation, Buffalo, N. Y.). 

In developing industrial regulators, the 
designers have borrowed largely from the 
practices and the components of the radio 
and communications field. In a number of 
instances it has been found that this prac- 
tice is not wise. For example, the tubes 
normally used in home radio receivers, 
although they sometimes have the charac- 
teristics desired, are not always found to be 
satisfactory as far as ruggedness, consistency, 
and life is concerned when used in electronic 
control circuits. This problem has been 
recognized by the tube manufacturers as 
well as the control designers, and an active 
program of designing industrial-type control 
tubes is now under way. Some of these 
new tubes are already on the market. Other 
parts such as tube sockets, capacitors, po- 
tentiometers, and resistors are being scruti- 
nized by both the control designers and the 
component manufacturers and big improve- 
ments are being made in these parts. The 
control designer also has found that the high 
impedance circuits normally associated with 
electronic tubes are an invitation to leakage 
currents and stray coupling which can upset 
the control. Designers are learning to 
reduce the impedance of circuits wherever 
possible and also to obtain isolation between 
circuits In various ways. 

Process regulating reaching into all in- 
dustries is the most diversified of the many 
uses for electronic drives. However, it has 
found its greatest use in the continuous 
process industries such as steel, paper, 
rubber, packaging, and printing. Regu- 
lators inherently operate continuously or 
very repetitively. ‘Thus, they impose severe 
duty on any electromechanical device. 
The use of electronic circuits to perform the 
precision and repetitive functions, materially 
improves the performance and reliability of 
the regulator. Many regulating problems 
such as automatic color register on multi- 
color presses could not be made automatic 
except electronically Process regulators can 
be divided conveniently into four classes: 


Quantity. 

Position. 

Quantity matching. 
Position matching. 
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Quantity regulators regulate the magni- 
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tude of things such as voltage, current, 
frequency, speed, and temperature. A 
speed regulator of this class would consist 
of a d-c motor, a motor generator set for 
supplying the power to the motor, an 
electronic regulator, and an a-c tachometer 
generator coupled to the motor for indicat- 
ing the speed. 

Position regulators maintain the location 
of a physical object within preset limits. 
A slitter regulator guides a web of material 
to a chosen location with respect to the cutter 
by photoelectrically watching the edge of 
the web or a line printed on the web. A 
similar device will guide a web on a winder 
so as to reel evenly. The loop regulator on 
a paper-coating machine or on a steel strip 
mill watches the loop position and calls 
for slowing down or speeding up one of the 
sections of the mill to maintain a constant 
loop. 

Quantity matching regulators are used 
to insure that two or more quantities match 
each other. Frequently, it is desired to 
adjust the speed, voltage, current, or fre- 
quency of one element of a system and have 
one or more additional elements equal or 
bear a chosen relation to the first element. 
This is especially important in continuous 
processing lines such as steel, paper, rubber, 
and photographic film. An important ex- 
ample of this type of regulator is the paper 
mill section drive regulator. 

A position matching regulator frequently 
is used in the paper, cellophane, and glassine 
packaging industry for maintaining the 
position of cut when taking stock from a 
preprinted roll to make bags and packages. 
Another important application for this 
class of regulator is for maintaining the 
register of the several colors in a multicolor 
printing press. 


Electronic Relaying and Photoelectric 
Control; F. T. Bailey (Westinghouse Electric 
Corporation, Buffalo, N. Y.). 

This paper was written to provide an 
insight on electronic and photoelectric con- 
trol applications, and the problems en- 
countered with them. Correct application 
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The papers of the 1948 AIEE 
Conference on Electron Tubes for 
Instrumentation and Industrial Use, 
held in Philadelphia, Pa., March 
29-30, 1948, as well as the “‘Report 
on Electron Tube Survey” prepared 
by the AIEE joint subcommittee on 
electronic instruments and containing 
data on which much of the informa- 
tion discussed at the conference was 
based, still are available from the 
AIEE Order Department, 33 West 
39th Street, New York 18, N. Y. 
Prices are $3 ($1.50 to AIEE mem- 
bers) for the former publication, and 
$2 ($1 to AIEE members) for the 
latter. However, a special price of 
$4 ($2 to AIEE members) is being 
offered to those persons ordering 
both publications at the same time. 


together with the ‘proper type of relays” 


provide results which are difficult to obtain 
with other electric or electromechanical 
devices. They are inherently more sensi- 
tive, faster in response, capable of operating 
from low energy input signals. They will 
operate from small changes in light and they 
are extremely flexible. 

Typical examples of good electronic relays 
are loom stop motion control for textile 
mills, iron detectors, and liquid level in- 
dicators. These devices obtain their input 
signals from a high impedance source. 

Photoelectric control can be divided into 
three general classes: on-and-off, light level 
or intensity, and time and position. The 
on-and-off type is the most common and 
generally is used for counting, sorting, 
limiting, and controlling. On-and-off con- 
trols operate from very large changes in 
light intensity. 

The light level or intensity type of control 
is used when the relay must distinguish 
between predetermined light levels. Among 
the applications using this type of control 
are smoke detectors, illumination control, 
and others of a similar nature. The general 
use of light level or intensity relays is not 
too desirable because they are generally 
calibrated. Fixed or factory calibrations 
are impossible to maintain for several 
reasons. Dust and dirt on the lenses reduce 
the light. Tubes and lamps have widely 
varying characteristics and these charac- 
teristics change with age. Changes in 
temperature and humidity affect the con- 
sistency of operation. 

The third type of photoelectric control 
is the time and position class which is used 
to synchronize an operation with an input 
signal of time and position. Typical of this 
class of control are the register regulators 
such as multicolor press register regulators, 
package wrapping machine regulator, loop 
regulator, edge controllers, flying shears, 
and so on. ‘This type of apparatus is used 
largely where the material to be regulated 
ismoving. The input signal is obtained from 
printed register marks on the edge of the 
material. 

When electronic relay or photoelectric 
control is considered for an application, the 
application must be investigated thoroughly 
before the proper relay can be selected. 
In many instances, failure to obtain satis- 
factory operation from the equipment is due 
to poor investigation of the application. 
There is a definite place in industry for this 
type of control provided the correct relay 
is used for the application. 


The Production and Utilization of Nuclear 
Fuel; K. H. Kingdon (Assistant Director of 
the General Electric Research Laboratory in Charge 
of the Knolls Atomic Power Laboratory, Schenec- 
tady, N. Y.). 

Uranium-235 is the only natural fission- 
able material which occurs in sufficient 
quantities to be useful as a practical source 
of atomic energy. At present, the United 
States gets most of its uranium from pitch- 
blende deposits in the Belgian Congo. 
Deposits of carnotite, which contain smaller 
percentages of uranium ore than does 
pitchblende, occur in Colorado, but at 
present do not constitute a large part of our 
current supply of uranium ore. 

Uranium metal of very great purity may 
be prepared from the ore by a process which 
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includes passing through the “brown Bards 
(uranium dioxide, UO:) and the “green 
salt (uranium. tetrafluoride, UF,). This 
extremely pure natural uranium metal may 
be used in nuclear reactors such as those at 
Hanford for the preparation of plutonium, 
which is an artificially-produced fissionable 
material. Uranium-233 is a second arti- 
ficial fissionable material which may be 
produced in a similar manner to plutonium 
by using thorium-232 as the starting material 
instead of uranium-238. The existence of 
these two artificial elements, or isotopes, 
probably increases our total supply of nuclear 


fuel by a factor of several hundred. This 


possibility will be realized only if reactors 
are constructed in which the consumption 
of a given amount of uranium-235 produces 
more plutonium or uranium-233 than the 
amount of uranium-235 consumed. Such a 
nuclear reactor is said to be a “‘breeder”’ of 
nuclear fuel. 

Uranium-235 is a relatively rare element 
but supplies are adequate to guarantee the 
establishment of a substantial atomic power 
industry when technical difficulties are over- 
come. : 

Nuclear reactors may use as fuel either 
natural uranium or such enriched nuclear 
fuel as concentrated uranium-235 or arti- 
ficially-produced uranium-233 and plu- 
tonium. They may operate also with 
neutrons of fast, intermediate, or slow 
velocity. The reactor which is under 
design at the Knolls Atomic Power Labora- 
tory in Schenectady will use an intermediate 
neutron spectrum and will explore the 
possibilities of ‘‘breeding”’ with this spectrum. 
This reactor will use a liquid-metal coolant 
to remove the heat generated by the nuclear 
reaction, and will be operated at sufficiently 
high temperature to generate useful power. 
The temperature of operation will be kept 
at the minimum possible for producing useful 
power. For example, a coolant temperature 
of about 600 degrees Fahrenheit will make 
it possible to generate electric energy with an 
efficiency of about 25 per cent. The 
temperature will be kept as low as possible 
to minimize corrosion and other problems. 

It is likely that the first practical applica- 
tion of atomic power will be the propulsion 
of ships and a great deal of effort is being 
organized in this direction. The task is, 
however, a major one, and it is likely that 
several years must elapse before the first 
atomic-powered ship will be in operation. 
The development of land plants for the 
generation of electric power from atomic 
energy probably will proceed at a somewhat 
slower rate, and it is likely that some tens 
of years will elapse before any appreciable 
part of our total power supply is derived 
from atomic energy. 


Functional Life Tests of Vacuum Tubes; 
J. L. Wagner, K. S. Koon (Electrical Labora- 
tories, International Business Machines Cor- 
poration, Endicott, N. Y.). 

The industrial user of tubes is directly 
concerned with tube life and performance. 
As the volume of tube usage increases it 
becomes important to determine tube life 
and to test competitive brands. Such a 
study indicates that certain tube types, 
when used in particular circuits, may give 
short life. This behavior is anomalous and 
apparently not too well understood or con- 
trolled by the manufacturers. An analysis 
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of tube rejects can be tabulated to illustrate 
the weak points in present-day “radio” 
tubes which limits their utility in industrial 
applications. By eliminating a few of the 
major defects the present radio tube could 
be converted into an “industrial” tube with 
acceptable performance and still be sold at 
reasonable prices. 

In the application of tubes it is logical to 
expect that the life of a tube can be extended 
tremendously by reducing the anode current 
to aminimum. This, however, may be an 
erroneous assumption, as can be proved. 

Data can be assembled showing the causes 
of rejection of tubes in the receiving inspec- 
tion department, the tube failures which 
occur in operation on machines in service, 
and how closely laboratory results corrobo- 
rate field experience. 

In particular, data have showed that 
tubes from one manufacturer will excel in 
one respect yet be inferior in others to those 
of other manufacturers. For instance, the 
tubes from one manufacturer were very 
bad when operated in a biased off condition, 
yet satisfactory in comparative life when 
operated with an inductive load. 

Evidently there is a definite need for each 
industrial user of tubes continuously to test 
his tubes for suitability prior to large-scale 
use in applications in the customers’ offices. 

The information presented in such data 
is of considerable economical value to the 
manufacturer. It further demonstrates that 
such information is valuable to the elec- 
tronics engineer. Even yet, there is prac- 
tically no handbook or published literature 
on tube life. This situation is frequently 
embarrassing to the engineer who attempts 
accurately to direct his design to achieve 
long life and reliability, for instance, if a 
tube is used at half load, will it last twice as 
long? 


Tube Ratings as Applied to Industrial 
Equipment Design; O. W. Livingston 
(General Electric Company, Schenectady, N. Y.). 

The objective of this paper is to make the 
industrial equipment designer realize the 
importance of tube ratings, to make him 
aware of the serious limitations in the ratings 
of certain types of tubes, and to convince 
the tube designer of the desirability of 
adequate fundamental ratings to remedy 
some of the present deficiencies. 

The term ‘“‘tube rating” is defined broadly 
to include all of the information supplied by 
the tube manufacturer which gives not only 
the maximum and minimum values of 
applied conditions, but also the maximum 
variations of any characteristics within a 
reasonable life period, either guaranteed or 
expected. The equipment designer should 
design his equipment to work satisfactorily 
with any tube covered by these ratings. The 
still too common practice of checking an 
equipment with a dozen tubes to see if it 
performs satisfactorily is entirely inadequate 
to indicate the troubles that may be ex- 
perienced with tubes of other current manu- 
facture which may have different “undefined 
characteristics,’ effects of life on character- 
istics, and possible changes in tube construc- 
tion in the future which may alter these 
““undefined characteristics.” 

The fact that tubes are replaceable items 
in equipment that should have a useful life 
of 10 to 20 years makes any testing by the 
equipment designer inadequate. If a char- 
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acteristic limit is well defined by a reputable 
tube manufacturer, any specific tests by the 
equipment designer are unnecessary; if 
the characteristic limit is not defined, the 
tests are of little value. ‘‘Improvements”’ 
in tube construction may change these 
“undefined characteristics” at any time, 
and if dependance has been placed on them, 
serious difficulty and perhaps expensive 
modification of the equipment may result. 

The actual “performance ability” of a 
tube may be considerably different than its 
rating in several respects. In general the 
rating should be more conservative to take 
care of variations among tubes, and with 
life. The “performance ability’? may be 
very complex to express completely and 
accurately, but the rating must be simple, 
definite, and readily understood, even if it 
prevents the use of the full ‘“‘performance 
ability.” As new applications develop it 
may be found that such arbitrary ratings 
unnecessarily penalize the tube and it some- 
times becomes desirable to make the rating 
somewhat more complicated to permit use 
of this ability. This is a perfectly acceptable 
procedure as long as there is no “‘cut back”’ 
in ratings already established. 

There are two basic types of ratings which 
might be referred to as ‘fundamental’? and 
‘“‘application”’ ratings although some ratings 
may be a combination of both. A funda- 
mental rating is one in which the limiting 
applied conditions and characteristic varia- 
tions are specified in such fundamental 
terms as voltage, current, wattage, time, 
and temperature without reference to any 
particular use, circuit, or circuit components 
or circuit conditions. 

Wherever possible the fundamental ratings 
are desirable as they may be applied to the 
wide variety of circuits and uses typical of 
the industrial control field. There are 
instances, however, particularly in new 
applications, where the fundamental ratings 
do not adequately express the tube per- 
formance ability that application ratings 
are convenient, although every effort should 
be made to integrate them eventually into a 
more adequate fundamental rating. 

The use of electron tubes in industry has 
passed the experimental stage. In order 
to put this equipment on a sound engineering 
basis more complete ratings are necessary, 
particularly in the small high vacuum tubes. 
With such ratings the equipment designer 
then should be able to design equipment 
with a reasonable assurance that it will not 
only perform but continue to perform 
successfully over the normal life of such 
equipment. 


Problems Related to Industrial Electronic 
Equipment Design; Roland Russo (The 
Clark Controller Company, Cleveland, Ohio). 

With wider acceptance in the application 
of electronics in industrial control the 
problem of designing an industrial electronic 
device is more complex than is normally the 
case. Industrial devices must perform per- 
fectly under a rather broad range of condi- 
tions. Since performance and reliability 
of the device are dependent upon the 
proper functioning of the electron tubes and 
associated circuit components, it is essential 
that intelligent application of available 
components be employed. 

Rugged industrial components to with- 
stand extreme variations in temperature and 


June 1949 


humidity, continuous vibration and shock, 


corrosive and sooty atmospheres, are re- 
quired by the designer of industrial elec- 
tronic equipment if he is to produce a device 
that is acceptable to the industrial field. 

The trend in industrial electronic equip- 
ment design is to conform to National 
Electrical Manufacturers Association Stand- 
ards and Specifications, to eliminate soldered 
connections as much as possible, and to 
allow for easy routine maintenance by 
nontechnical personnel. The outstanding 
trend is that of eliminating soldered connec- 
tions so that troubles which might be 
incurred through faulty soldering are elimi- 
nated and so that servicing in the field is 
made easier. The use of components to 
which a bolted screw connection can be 
made is therefore to be employed as fre- 
quently as possible. Attention of the 
manufacturers of electronic components is 
invited to this particular point so that 
measures may be taken to assure that such 
components can be made available to the 
electronic equipment designers. 

Much has been done by the various elec- 
tronic component manufacturers in recent 
years to provide the industrial control field 
with components which will withstand the 
severe conditions of this field of application. 
The need for additional industrial com- 
ponents and for expanding present lines is 
quite urgent. In particular, however, there 
is need for improved tube cap connectors 
for Radio Manufacturers Association medium 
Cl-5 size caps, resistor mounting boards with 
screw terminals; compact feed through 
terminal strips with screw terminals on 
both sides; compact disconnect plugs 
designed for easy insertion or removal; 
small encased paper capacitors with screw 
terminals; variable resistors or potentiom- 
eters less than 25 watts with increased in- 
sulation between terminals and from terminal 
to case and with improved mechanical 
design and screw-type terminals. Other 
components desired are a standard line of 
filament transformers for use with the more 
common types of industrial thyratrons, 
ignitrons, and phanatrons, and an inexpen- 
sive adjustable time delay relay for tube 
filament preheating and a small circuit 
breaker with tripping characteristics match- 
ing the current ratings of the common 
industrial rectifiers. 

It is evident that the components in a 
given electronic device serve important 
functions in assuring troublefree operation 
of the device, and that there is much the 
component manufacturers can do to enable 
the designer to produce a device that meets 
the rugged and varied requirements of this 
field of application. 


Tube Application Problems in the Design 
of Industrial Electronic Equipment; An- 
thony P. DiVincenzo (Reliance Electric and 
Engineering Company, Cleveland, Ohio), 

The purpose of this paper is to discuss 
some of the difficulties, other than those 
which arise from tube ratings or charac- 
teristics, which have been experienced in 
the application of electronic tubes to indus- 
trial control equipment. The comments 
are limited to the octal socket radio receiving 
type tubes, and the gas-filled and mercury- 
vapor rectifiers, both thyratrons and phano- 
trons with average current ratings of 0.5 to 
6 amperes. 
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One of the major sources of troubles 
with tubes available for industrial electronic 
equipment is mechanical defects. Gas and 
mercury-vapor tubes with glass envelopes 
have numerous defects such as loose plate 
caps, loose bases, and insufficient internal 
mechanical rigidity of anode. 

Another problem is the necessity for 
standardization of the gas and mercury- 
vapor filled tubes. Standardization of 
bases, tube designations, and heater voltages 
is urgently needed. 

There is also the problem of heater voltage 
limitations. The present tubes available 
have too narrow a cathode temperature 
operating range. It is necessary then, for 
the equipment designer to go to added 
expense and circuit complexity to overcome 
these limitations. As one of the primary 
objections to the use of electronic tubes in 
industrial control is short life, it seems 
advisable to increase the cathode tempera- 
ture range of industrial electronic tubes and 
increase their life expectancy. 

Still another problem is the need for more 
complete published data on tubes. Speci- 
fications on how the tube is to be used and 
expected tolerances would be very helpful. 
For vacuum tubes, such data as expected 
variations in tube characteristics with heater 
voltage variations, and _ heater-to-cathode 
impedance would be very helpful. For 
the gas and mercury-vapor filled tubes, 
the maximum arc-drop specifications, and 
the conditions for testing and uniformity 
of the testing procedure is needed also. 


Ratings of Ignitron Tubes for Rectification; 
H. C. Steiner (General Electric Company, 
Schenectady, N. Y.). 

Sealed ignitron tubes are used in rectifier 
equipment of 50 to 1,000-kw capacity at 
300-600 and 900 volts direct potential. 
Continuously evacuated ignitron rectifiers 
have capacities of 1,000 to 3,000 kw in the 
same voltage range while at higher voltages 
as used in radiobroadcasting and frequency 
converters sealed-tube rectifiers have ca- 
pacities of 1,000 to 7,500 kw. 

The size of sealed ignitron tubes is de- 
termined by the power rating of the complete 
rectifier. The rectifier circuit is usually of 
the 6-phase double-Y or 6-phase double-way 
type and requires six rectifying elements. 
Tubes of 100-, 200-, and 400-ampere ratings 
at 300 volts d-c output provide the desired 
rectifier capacities. The power or kilowatt 
capacity of the tubes is constant or increases 
as the voltage level is raised so that these 
tube sizes provide the desired rectifier ca- 
pacity over the desired voltage range. 

Ratings are the stated or assigned values 
of the tube’s capabilities. IRgnitron tube 
ratings are stated in terms of maximum 
values—such as maximum peak, average, 
and surge or fault current—describing limit- 
ing conditions of operation, or requirements. 

To determine tube current capacity, load- 
limit tests are made by operating the tubes 
in rectifier equipment having a mode of 
operation and circuit constants comparable 
to those occurring in actual service. Such 
tests for assigned parameters of minimum 
and maximum water-cooling temperatures, 
phase control, inverse voltage, and so on, 
provide data from which curves may be 
drawn that describe characteristics and 
ratings. 

Consideration and understanding of the 
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ratings and application within the limits 
specified will result in the attainment of 
maximum tube performance and life. 


Electronic Control of A-C Power; E. W. 
Hutton (General Electric Company, Schenectady, 
N. 1.). 

As alternating current is used almost 
universally in the United States for the 
transmission of electric power, and as the 
majority of equipments that convert electric 
power into useful work are operated by 
alternating current, control of that power is 
an important problem. Functional re- 
quirements of the control may range from 
simple on-off operation to continuously 
variable, completely automatic and ex- 
tremely accurate performance. The control 
must be economical and dependable. 

Electron tubes may be employed to fill 
many requirements for a-c power controls 
in both power-handling circuits and for 
regulating and controlling functions. 

Three basic power circuits may be used 
to control alternating current. In each 
circuit the controlling means acts like a 
variable impedance. Several basic circuits 
employing electron tubes may be used for 
the variable impedance in any of the power 
circuits. Each of these circuits has certain 
characteristics which affect tube selection 
and performance. A knowledge of these 
factors is required for successful application. 

Well-known applications of electronic 
control of a-c power include electronic 
contactors for resistance welding, electronic 
circuit breakers for extremely fast inter- 
ruption of alternating current, control of 
wound-rotor induction motors over wide 
speed ranges, current and voltage regulators 
of many varieties, control of industrial electric 
furnaces, and control of theater and display 
lighting. Each of these equipments is 
characterized by low control power require- 
ments, high efficiency, flexibility, accuracy, 
and dependability. 


Gas-Filled Thyratron Rating Methods 
and the Use of Ratings in Application; 
D. V. Edwards (Electrons, Incorporated, Newark, 
Nie) 

Gas-filled thyratrons were introduced in 
1930 to improve reliability by eliminating 
the effect of ambient temperature on tube 
life, characteristics, and ratings. Their 
acceptance is the result largely of their 
constantly growing dependability. This 
improvement has been brought about as 
much by better understanding of the rating 
problem as by improved design and manu- 
facturing control. 

Life tests at rated current and voltage 
did not correlate with life experience in 
service. More subtle causes were responsible 
for premature failures while the ratings were 
being developed. 

The final factor determining all ratings is 
life test under as many simultaneously 
applied rated duties as possible. End of 
life is reached when the tube fails to meet 
any rating or any characteristic drifts out 
of range. Tube life is statistical, hence 
ratings must be based on statistics. 

There are some ratings peculiar to gas 
thyratrons. To insure against gas clean-up, 
a commutation factor rating is required. 
This rating is so high that circuit duty only 
can approach the tube rating in applications 
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when high inverse voltage exists and con- 
tinuous current flows throughout the cycle. 
Recent tubes have materially higher com- 
mutation factor, making it unnecessary to 
check commutation duty, unless the anode 
supply voltage has low impedance. If 
necessary, circuit duty may be reduced by 
adding capacitor resistor cushion circuits. 

A minimum grid resistor rating is re- 
quired, or else a complex series of ratings 
to set a maximum to the permissible grid 
bombardment during the various discharges. 
Short-circuit current ratings have been 
given in slightly different form than is 
customary in mercury tube practice. Meth- 
ods of rating deionization time have not been 
entirely satisfactory. A new test based on 
operation at high frequency in a wattless 
inverter circuit is being tried in rating a 
recent tube. 

Development of a prototype unit includes 
eliminating “noise”? or extraneous grid 
voltages picked up from the power end of the 
system. Some ‘noise’? may come through 
grid anode capacitance, hence this is 
specified. A far larger and more common 
path is through the capacitance between 
windings of transformers in the grid circuit, 
a factor which is usually unmentioned in 
the transformer specifications. 

D-c reading oscilloscopes with low stray 
capacitance from power source to ground 
terminal greatly expedite unit checking. 
Peak forward, peak inverse voltage, and 
deionization time are visible under all 
operating conditions with the oscilloscope 
connected from cathode to anode. The 
grid float voltage, maximum grid voltage, 
critical grid voltage, peak forward and 
inverse voltage, and critical anode voltage 
and arc drop are displayed when grid- 
cathode voltage is applied to the vertical 
oscilloscope plates and anode-cathode voltage 
to the horizontal plates under all operating 
conditions. Commutation factor is meas- 
ured with the scope from anode to anode. 

In conclusion, rating methods have been 
developed and tried in practices for several 
years, which, when properly used, remove 
uncertainties of unit development and allow 
full advantage to be taken of the quick heat- 
ing characteristics of gas thyratrons, and of 
their adaptability to clean and compact 
totally enclosed cabinets. 


Selection and Use of Capacitors in Elec- 
tronic Control Equipment; W. J. Thacker 
(Capacitor Division, General Electric Company, 
Pittsfield, Mass.). 

Millions of dollars and thousands of man- 
hours have been devoted to the development 
and design of capacitors for a multitude of 
applications. Today we have paper ca- 
pacitors impregnated with waxes, liquids 
or resins; also mica, ceramic, plastic film, 
glass, liquid, gas, air, and electrolytic ca- 
pacitors. Each of these has characteristics 
which best fit it for specific applications. 
Numerous misapplications however reveal 
a lack of a true understanding of the operat- 
ing range and properties of the various types. 

The armed services are to be credited for 
their work in conjunction with industry in 
the preparation of specifications for capacitor 
components. Specification JAN-C-25, one 
of several such specifications in existence, 
specifically covers capacitors of the her- 
metically-sealed metal-cased paper type. 
While capacitors to this specification are 
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required on equipment for end use by the © 
armed services, it usually will be more 
economical to use commercial-type paper 
capacitors for civilian industrial application. 
Standardization of these capacitors is now 
under consideration. 

The paper capacitor is the most versatile 
of the various types used in electronic control 
equipment. It falls in between the elec- 
trolytic and mica capacitor from the stand- 
point of manufacturing tolerance in ca- 
pacitance, stability with temperature and 
frequency, aging, and ability to carry high 
currents. The characteristics vary with 
different impregnants and should be taken 
into account for each application. 

In general, the commercial types of 
hermetically-sealed metal-cased paper ca- 
pacitors commonly available are satisfactory 
for low-frequency filter, blocking, and by- 
pass applications. Their characteristics and 
operating limitations are fairly well covered 
in manufacturers’ literature. Applications 
of paper capacitors involving arc suppression 
across d-c contacts or pulse applications 
involving energy storage and discharge are 
those which often give the user trouble. 
Arc suppression may expose the capacitor 
to very high surge voltages while in energy 
storage and discharge use high currents and 
heating, especially where reversal of polarity 
is involved, become a factor. For such 
applications, it is well to give the capacitor 
manufacturer complete details on the pro- 
posed application and solicit his recom- 
mendations. 

The capacitor should be regarded as a 
device which provides more than mere ca- 
pacitance. It has specific electrical and 
mechanical properties. Because all of the 
desirable properties are not combined in 
any one type of capacitor, it is usually 
necessary to compromise in the selection of 
the required unit. For electronic control 
equipment the selected capacitor must 
possess the required characteristics initially 
and retain them through relatively wide 
temperature ranges, under 24-hour duty 
cycle and under adverse conditions of vibra- 
tion and moisture. A complete knowledge 
of the operating conditions and of the charac- 
teristics and properties of capacitors is 
necessary for their proper use. It is always 
good policy to consult the capacitor manu- 
facturer on questionable points. The ca- 


’ pacitor is an engineering tool which can do 


a real job when properly applied, but like 
other apparatus can cause much grief when 
improperly used. 


Desirable Improvements in Tube Charac- 
teristics and Ratings; EF. H. Vedder (Westing- 
house Electric Corporation, Buffalo, N. Y.). 
The two basic requirements for industrial 
tubes are that they be truly industrial and 
that they continue to be available and free 
from change for long times since the life 
of industrial apparatus is 20 or more years. 
To be truly industrial, tubes must be 
designed with industrial standards of insula- 
tion, voltage tolerance, stability, life, and 
predictability of characteristics. The Na- 
tional Electrical Manufacturers Association 
Industrial Control Section has adopted a 
standard for insulation distances which takes 
into account electronic problems. Tube 
designers should conform to these standards. 
Voltage tolerances permissible for filament 
supplies should be raised to plus or minus 
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ten per cent instead of the present plus or 
minus five per cent. This agrees with stand- 
ard industrial practice for other devices. 
If the wider tolerance penalizes ratings, per- 
formance, or life, then two sets of data 
should be given to permit the circuit designer 
to choose intelligently how to apply the tube. 

Many tube applications require extreme 
dependability and stability of performance 
and characteristics. Life and _ stability 


_ should be improved to permit use in applica- 


tions such as mills where outage time is 
expensive. The greatest need for improve- 
ment is in high vacuum tubes commonly 
thought of as the receiver type and which 
are now one of the major causes of trouble 
in exacting applications. The development 
of a suitable line of high vacuum tubes will 
require close co-operation between the tube 
and equipment designers on an industry- 
wide basis. It is especially important that 
factory tests of tubes be adapted to industrial 
problems. ‘Testing by methods considered 
satisfactory for radio tubes frequently does 
not tie down the important characteristics 
such as balance between sections of a twin 
tube. 

Desirable improvements in ignitron tubes 
are development of air cooling and low 
ignitor firing energy. 

Thyratron development should be toward 
inert gas tubes with longer life and elimina- 
tion of the need for buffer circuits to prevent 
cleanup of gas. 

Costs of the larger tubes should be re- 


~ duced to make them more competitive with 


other methods. The cost of smaller tubes 
is usually not serious and in fact could be 
increased in most instances to get a better 
tube. 

The program outlined will require years 
to achieve but the expansion of the industrial 
electronic business depends on the very 
things outlined. Magnetic amplifiers are 
being considered seriously as a means of 
getting rid of the present shortcoming of 
tubes. Tube and equipment designers must 
design tubes and circuits measure up to 
industrial standards of reliability if we are 
to get beyond the point of tube apparatus 
merely being tolerated when other devices 
cannot be made to work at all. 


Phototube Characteristics; Alan M. Glover 
(Radio Corporation of America, RCA Victor 
Division, Lancaster, Pa.). 

The application of phototubes has been 
increasing widely in recent years based on 
reliable performance in such early applica- 
tions as printing registry, sound on film, 
and safety control devices. Multiplier 
phototubes particularly are being incor- 
porated in scientific instruments. Photo- 
tubes are classified most readily by their 
spectral response—the S-7, sensitive in the 
infrared and red end of the visible spectrum, 
and the S-4, sensitive in the blue end of the 
visible spectrum, being the most popular. 

Limitations to the use of phototubes are 
the inherently low output sensitivity and the 
presence of fatigue which is a function of 
anode current. Fatigue may be overcome 
by reducing anode current and the anode 
voltage applied to the tubes at sacrifice in 
sensitivity. 

The last few years have seen a marked 
increase in the use of multiplier phototubes 
as knowledge of the most satisfactory method 
of use has become more widespread. The 
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limitations in this type of tube are spread in 
output because of the large variation in gain 
of the secondary-emission amplifier stages, 
fatigue at current levels in the order of 
one milliampere, geometry of the cathode or 
light-sensitive area. Operation of the tube 
at levels below 100 microamperes usually 
results in sufficient freedom from fatigue 
and, fortunately, the spread in output may 
be accommodated by control of the voltage 
supply. 


The multiplier phototube permits opera- 
tion to light levels limited only by the dark 
current of the tube. This dark current is 
made up of ohmic leakage, thermionic 
emission, and residual gas ionization. With 
the use of a-c amplification and chopped- 
light sources and operation at voltage 
sufficiently low to prevent the last effect, 
multiplier phototubes can detect photo 
currents in the order of 107! ampere 
without refrigeration. 


District Papers Digested for 
South West District Meeting 


These are authors’ digests of most of 
the District papers presented at the AIEE 
South West District Meeting, Dallas, 
Tex., April 19-21, 1949. These papers 
are not scheduled for publication in AIEE 
Transactions or AIEE Proceedings, nor 
are they available from the Institute. 


The Design and Construction of Trans- 
mission Structures; Ralph G. Yerk (Hughes 
Brothers, Inc., Seward, Nebr.). 

The efficiency of the modern power plant 
and the progress in other fields of electrical 
service have presented the transmission 
engineer with a challenge to design and 
recommend line construction of equal 
reliability. 

Through the combined efforts of many of 
the United States’ leading transmission 
engineers, there has been a_ noticeable 
improvement in the design and construction 
of transmission lines, resulting in greater 
reliability and better operation. 

Research and operating records from 
existing construction indicate that by proper 
proportioning of the length of insulator 
strings, the number and location of ground 
wires, the separation of ground wires from 
conductor, and the reduction of ground 
resistances by the installation of ground rods 
or counterpoise, practically 100 per cent of 
the lightning strokes on transmission lines of 
69 kv and higher can be controlled so that 
they do not cause an interruption. The 
same is true of lines of less than 69 kv but 
the cost of complete control may not be 
economical, Actually, the degree of lightning 
protection is limited only by the money which 
can be spent for that purpose. 

Full size structural tests and the experience 
gained from recent sleet storms have indi- 
cated the weak points in the earlier conven- 
tional designs. Internal bracing has proved 
beyond question their advantages over 
internal guys and as a definite improvement 
over unbraced ‘‘H”’ frame construction. 

A well-designed fully braced type of 
structure often will result in a more eco- 
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nomical over-all line than will the use of the 
formerly conventional single pole or an 
unbraced type of structure. 

Maintenance costs are reduced greatly 
through the selection of modern equipment 
for the original installation. 

Better operation can result from rehabili- 
tating existing construction by adding shield 
wires, locating shield wires properly, pro- 
viding wood for impulse insulation, or 
increasing the mechanical strength by mod- 
ern bracing methods and equipment. 

Universal standardization of transmission 
construction seems somewhat impractical. 
Light, medium, and heavy loading zones 
dictate to some extent the structural require- 
ments, and the type and importance of the 
load being served quite often limit the de- 
sign engineer as to the method of construc- 
tion applicable. However, experience has 
shown that the absolute minimum, in so far 
as the initial investment is concerned, may 
result in excessive maintenance, repair, and 
unsatisfactory operation to the extent that a 
slight additional investment in the interest 
of better design and construction would 
have produced the most economical service 
during the life of the line. 


A New 3-Channel Stackable Carrier Tele- 
phone System; D. G. Clifford (Lenkurt 
Electric Company, Inc., San Carlos, Calif.). 

Present greatly increased cost of construc- 
tion of wire line facilities, together with 
ever-increasing demand for circuits, greatly 
has stimulated the demand for carrier 
equipment, since it has become the eco- 
nomical solution of providing additional 
facilities. To meet the requirements of 
independent telephone companies, oil and 
pipe line companies, railroads, and public 
utilities such as gas and electric companies, 
the Lenkurt Electric Company has de- 
signed and is manufacturing a new type-33 
3-channel “‘stackable’’ carrier system. 

This system is sufficiently economical in 
initial cost and subsequent maintenance to 
justify installations over distances as short 
as ten miles, and provides three additiona- 
speech channels over a physical pair. All 
though its cost justifies its use for short 
distances, the gain is sufficient to permit 
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working over a 32-decibel circuit with a 
6-decibel equivalent loss, making it fully 
satisfactory for moderate distance service. 
Repeaters can be added on a per channel 
basis and fully qualify the system for long- 
distance use. 

Simplification of design, use of a mini- 
mum number of tubes, and conservative 
ratings on all components make this system 
ideally suited for use by personnel not highly 
skilled in carrier techniques. Stability of 
level and frequency, simplification of adjust- 
ment, and the availability of complete pre- 
wired assemblies of terminals to customer 
specification greatly reduce problems of 
installation and initial lineup. 

Line filters are furnished as separate units 
to enable their use as junction filters and for 
installation at terminals and repeaters at 
locations other than the carrier bay. One 
3-kc low-frequency cutoff line filter is re- 
quired for a 3-channel terminal, and addi- 
tional line filters may be had with cutoff 
frequencies of 12 kc and 24 ke. Use of these 
latter two filters permits terminating one or 
two channels at intermediate points. For 
example, the first channel might be used to 
provide a through trunk circuit over a 150- 
mile lead having two intermediate points. 
The second channel might be used to provide 
a through circuit to the second intermediate 
point and again to provide a local circuit 
from this second point to the distant termi- 
nal, The third channel then could be used 
to provide local independent circuits between 
all points. The stackable feature of this 
type-33 carrier system is ideally suited to this 
and similar application problems. 

Repeaters having 30-decibel gain are also 
available on a stackable basis so that any 
desired channel can be repeatered when 
and if required. 

Pilot regulators are available for the second 
and third channels when required. Use 
of pilot regulator panels adds five decibels 
additional receiving gain at a terminal, and 
also provides automatic synchronization of 
the regulated terminal. Variations of re- 
ceived level from +4 decibels to —16 
decibels are corrected within approximately 
+2 decibels. Pilot regulator panels are 
also available for repeater installations. 

For installations where two 3-channel 
systems are required over a phantom group, 
a complete series of terminals and repeaters 
for the second and third channels with an 
inverted and staggered frequency allocation 
in respect to the standard system is available. 
This reduces any crosstalk interference to 
unintelligibility. 

The versatility of this new system greatly 
enhances its usefulness to those responsible 
for increasing circuit facilities. The system 
co-ordinates in frequency allocation with 
American Association of Railroads agree- 
ment, thus permitting use with other stand- 
ard carrier systems already in service. 


Considerations in the Engineering and 
Construction of a Coaxial Cable Route; 
W. E. Haywood (American Telephone and 
Telegraph Company, St. Louis, Mo.). 

There are several engineering considera- 
tions which are of prime importance in the 
provision of any new coaxial cable route. 

A primary requirement of such a route 
is an expected large volume of toll telephone 
trafic through the particular cross section. 
The provision of coaxial cable is uneco- 
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nomical where only small numbers of toll 
telephone circuits are needed. 

Accessibility to the coaxial route, and to 
the amplifier stations spaced at approxi- 
mately eight mile intervals along it, is quite 
important in order to facilitate and expedite 
trouble clearing and other maintenance 
operations. The cable route is, therefore, 
generally along all-weather roads. 

Placing the coaxial cable underground is 
necessary for transmission reasons. Co- 
axial systems cover wide frequency ranges 
and itis not practicable to provide equalizing 
and regulating systems to cover the wide 
variations in transmission loss due to tem- 
perature changes in aerial plant. 

As many as 1,200 toll circuits are carried 
by a coaxial cable (600 per pair of working 
coaxials) and protection of service is of 
paramount importance. Coaxial cables are, 
therefore, generally buried along private 
property, far enough removed from the 
highways and buildings to be safe from 
normal grading and digging activities. 
Burying the cable also gives it a greater 
degree of protection from the elements, 
fire, bullets, machinery, and so forth. 

Many protective devices are incorporated 
in the cable layout and in the coaxial system 
itself, some of which are enumerated in the 
following : 


1. Variations in transmission are largely compensated 
for by means of automatic regulators spaced at intervals 
along the route, under the control of pilot frequencies 
transmitted from terminal stations. 


2. The amplifiers at all points use parallel electronic 
tubes in each stage, so designed that the failure of one 
tube (in either stage of amplification) will not affect 
the gain of the amplifier appreciably. 


3. Automatic engine alternator sets are provided at 
power supply points to protect against extended failures 
of commercial power supply. 


4. D-ce driven automatically-operated motor alternator 
sets at these points protect against short failures of the 
a-c commercial supply. 


5. A gas pressure alarm system warns of lead sheath 
ruptures and, in many instances, prevents service failures 
pending the repair of such openings. 


6. ‘Transmission over two lines simultaneously guards 
against service interruption due to failure in either 
transmission path. 


7. Special coverings are used over the lead sheath to 
lessen the possibility of damage resulting from electrolytic 
corrosion, low-frequency induction, lightning, floods, 
rodents, and so on, 


8. Special consideration is given to erosion control 
as the maintenance of the protective earth cover is 
important. 


In urban areas, the cable is placed in 
underground conduit. Outside of urban 
areas, the cable usually is buried in the 
ground. Special plowing equipment is 
used which is capable of burying the cable 
as much as 48 inches beneath the surface, 
although depths somewhat less than this 
generally are used. Burying the cable at 
these depths is sufficient to protect it against 
normal cultivation or other routine opera- 
tions on the earth’s surface. 

At stream crossings the cable is particularly 
vulnerable, especially during floods. Special 
care is taken, therefore, in the design and 
installation of the cable at these points. 


Distance Carrier Current Relaying; A. 
J. Nicholson (Kansas City Power and Light 
Company, Kansas City, Mo.). 

This presentation covers the problem in 
providing successful protection on a trans- 
mission line of 69 and 161 ky between 
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Kansas City, Mo., and Moran, Kans. This 
system includes the interconnection of a small 
generating plant with a large system which 
involves unusual relaying problems to pro- 
vide proper protection. The large genera- 
tion at Kansas City will furnish plenty of 
short-circuit current for all types of faults 
to give reliable carrier relay operation at all 
terminals in direction toward the Moran 
area. However, with the present small 
generation in the Moran area there would 
not be sufficient short-circuit current to 
operate relays in direction toward Kansas 
City, but the small generation may maintain 
voltage on the arc. 

The General Electric Company engineers 
designed a relay system to meet the fore- 
going extreme short-circuit conditions and 
which gives high-speed carrier current 
pilot relaying for all types of faults. In 
addition to the usual carrier current relays, 
a set of phase undervoltage relays are pro- 
vided at each terminal as a means for fault 
detection and tripping or blocking as 
required. 

The undervoltage relays on all terminals 
looking toward Moran are set at 90 volts 
to start carrier to block tripping on external 
section faults. The undervoltage relays on 
all terminals looking toward Kansas City 
are set at 30 volts to initiate tripping on 
internal faults if no carrier is received from 
the opposite end. This spread in voltage 
settings is necessary so that on all faults the 
carrier will be started first for blocking. On 
internal section fault, and with plenty of 
short-circuit current from Kansas City, the 
directional relays will stop carrier permitting 
the Kansas City end circuit breaker to trip 
and also will permit the 30-volt relays to 
trip the Moran end circuit breaker. How- 
ever, on external section faults, carrier will 
not be stopped and the respective section 
circuit breakers will not trip. 

Supervisory is provided in which the 
selection, checking, and operation are per- 
formed automatically by codes transmitted 
over the relaying channels. At the time the 
dispatcher desires to operate a_ circuit 
breaker, he pushes the control switch as- 
signed to the prospective circuit breaker 
and holds it in the operating position until 
the change in the indicating lamps shows 
that the operation is completed. From the 
viewpoint of the dispatcher, this is a simpli- 
fied operating scheme over those previously 
offered. 


The Combustion Gas Turbine and Its 
Application as a Prime Mover for the 
Generation of Electric Power, and Other 
Uses; B. G. Hatch (General Electric Company, 
Schenectady, N. Y.). 

Activity in the development of the com- 
bustion gas turbine has aroused a great deal 
of recent interest, particularly with those 
whose activity is in the generation or 
utilization of power. 

The combustion gas turbine is a complete 
power plant for the conversion of energy 
from fuel directly into electric or mechanical 
power. The simplicity of the unit itself 
and the required fuel auxiliaries, together 
with the elimination of requirement for large 
quantities of water, and of secondary heat 
transfer equipment such as boilers, con- 
densers, miscellaneous pumps, fans, motors, 
valves, and other accessories would suggest 
many possible applications for this new 
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type of power generation equipment. There 
are many possible cycles available, with 
various combinations of secondary heat 
transfer equipment, with or without water 
cooling, to permit the most flexible choice of 
application and selection of efficiency for 
each installation. 

The combustion gas turbine is particularly 
adaptable as a remote automatic or semi- 
automatic power plant. Its starting func- 
tions are very nearly automatic, and require 
a minimum of supervision. It is therefore 
particularly favorable as an end of line 
plant, to stabilize load and to promote load 
growth in remote areas. A parallel applica- 
tion would be as a standby or peak load 
plant. 

Because of the simplicity of the foundation 
and minimum housing requirements, either 
the 3,500-kw simple-cycle power plant 
which requires no cooling water, or the 
5,000-kw high-efficiency power plant which 
requires about 1,200 gallons per minute 
could be arranged for mounting on railway 
cars as emergency or portable power plants 
or for planned service outage use to permit 
regular system maintenance in usual working 
hours, rather than on a weekend or over- 
time basis. A 5,000-horsepower  simple- 
cycle gas turbine power plant already has 
been mounted in a 4,500 traction horsepower 
locomotive, and has had several months’ 
operation on the rails. 

The possibility of large-scale economical 
secondary heat recovery with the simple- 
cycle unit, which can generate 20,000 to 
25,000 pounds per hour of low-pressure 
secondary steam through a nonfired heat 
recovery boiler, will open up many applica- 
tions requiring heat recovery in conjunction 
with industrial process work. In special 
instances, the combustion gas turbine can be 
applied to improve the heat balance or to 
supply additional steam in an existing low- 
pressure steam station. 

With 5,000 horsepower of ..amechanical 
energy available in a single power plant 
only 191/. feet long and weighing about 
25,000 pounds, the simple-cycle unit would 
appear to offer an ideal application for 
natural gas pipe line or high-pressure oil 
pipe line pumping, when used with suitable 
external centrifugal compressor or pump. 
When so applied, the combustion gas turbine 
can operate directly from the natural gas or 
oil from the pipe line as fuel. 


Distribution Line Protection Fuse and 
Relay Co-ordination; J. P. Barron (Dallas 
Power and Light Company, Dallas, Tex.). 
The use of higher voltage, in the order of 
12-13 kv, for distribution circuits, with 
the attendant increase in circuit exposure, 
has resulted in an increased outage rate per 
circuit. One of the methods being used to 
decrease the effect of these outages is the 
scheme of fuse and relay co-ordination. 
There are many variations of this scheme, 
but all have in common the idea of de- 
energizing the circuit when a fault occurs, 
allowing the fault arc to extinguish, then 
reclosing the circuit, and if the fault per- 
sists, blowing a fuse which de-energizes only 
the faulted section. On 3-phase 4-wire 
solidly grounded neutral systems lightning 
usually accounts for 60 to 80 per cent of 
the total circuit outages. With proper 
application of a co-ordinated fuse-relay 
scheme an average of 60 to 70 per cent 
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successful reclosures can be expected. Some 
circuits have shown a short time average of 
88 per cent successful reclosures, but this is 
considered exceptional. 

The first requisite of the method of fuse 
and relay co-ordination is a thorough 
knowledge of the fault currents involved on 
the circuit to be protected. When these 
data are obtained, the relay equipment and 
settings desired can be ascertained. Mini- 
mum station relay equipment consists of 
three time delay relays, one per phase, for 
final equipment protection, one residual 
instantaneous overcurrent relay for initial 
tripping, and a recloser to reclose the station 
circuit breaker the desired number of times. 
The phase time delay relays should be of the 
very inverse variety. The instantaneous 
residual relay should have a very high 
drop-out characteristic, 90 per cent or 
better, to avoid pickup on unbalanced line 
recharging current. The recloser can be 
either one shot or multiple shot. Experience 
has shown that each reclosure after the 
first is progressively less likely to be successful, 
and indicates that very little is accomplished 
after the third reclosure. The phase time 
delay relays should be set so that their 
current-time curve does not exceed 75 
per cent of the current-time curve of the 
equipment to be protected having the 
shortest current-time characteristic. The 
instantaneous residual relay must be set to 
trip the station circuit breaker for the 
minimum fault current expected, taking into 
consideration the fault impedance likely to 
be encountered. This relay should not be 
set low enough to trip on switching surges 
or lightning arrester discharges. It is 
recommended that the trip circuit of the 
residual relay be cascaded through a slug- 
type auxiliary relay to give a 2-3 cycle 
delay between the time the instantaneous 
relay-contacts close until the circuit breaker 
trip coil is energized. Some circuits have 
shown a decrease*in the number of circuit. 
breaker operations as high as 40 per cent 
after such an auxiliary relay was installed. 

After setting the station relay equipment 
the next step is to select a family of fuses 
that will co-ordinate among themselves 
and with the station relays. Recommended 
procedure is to plot on log-log paper the 
current-time curves of the time delay relays, 
the pickup value of the residual relay, the 
longest expected circuit breaker operating 
time, the longest permissible fuse time, and 
the line to be protected in terms of short- 
circuit current. This gives a “box” of 
limits inside which the fuses must operate, 
and an over-all view of the protected circuit. 
Plot the current-time curves of the fuse 
sizes desired on log-log paper to the same 
scale as that on which the station relay 
settings are drawn using 75 per cent melting 
time and 110 per cent clearing time and 
select sizes so that the 110 per cent clearing 
and 75 per cent melting curves do not 
overlap. By selecting families of fuses that 
fit inside the limits, a family of fuses which 
will co-ordinate with the relays is obtained. 

For a particular point on the circuit one 
of the family of fuses is chosen which will 
operate within the limits established and 
which will co-ordinate with existing installa- 
tions. If an entirely new circuit is being 
co-ordinated it is well to start with the 
smallest fuse size which will co-ordinate and 
work toward the station. 

With the co-ordinated fuse-relay scheme 


South West District Meeting Digests 


of line protection, there are approximately 
12 times the interruptions per customer as is: 
experienced with a conventionally fused 
circuit. However, the interruption with 
this scheme is in the order of one second. 
compared to an interruption of a half hour 
for the conventional method. This, com- 
bined with the fact that some 60 per cent, 
and in some instances as high as 88 per cent, 
of fuse replacements can be saved, indicates 
that, except for unusual cases, protection of 
distribution lines by the method of fuse- 
relay co-ordination can be recommended. 


Report of the Protective Relay Engineers. 
Conference; Lewis M. Haupt, Jr. (Texas 
Agricultural and Mechanical College, College 
Station, Tex.). 

This paper covers a brief history of the 
organization of the conference, the content. 
of the two conferences that have been held, 
the plans for the future, and the value of 
such conferences. 

The Conference for Protective Relay 
Engineers is sponsored by the electrical! 
engineering department, Agricultural and 
Mechanical College of Texas, College Sta- 
tion, Tex. The second annual conference: 
was held March 14-16, 1949, on the campus 
of the college. Papers were presented by 
engineers representing manufacturing com- 
panies, consulting organizations, operating 
companies, and educational institutions. 
Following is a list of the papers presented: 


“Load Frequency Control for Interconnected Power 
Systems” by R. E. Hansen, Leeds and Northrup Com- 


pany 
“Immediate Automatic Reclosing Without Pilot Relay- 
ing” by R. A, Larner, Texas Electric Service Company 


“Operating Experience With Single-Pole Switching” 
by V. B. Wilfley, Westinghouse Electric Corporation 


‘High-Speed Relaying Practice” by L. F. Kennedy, 
General Electric Company 


“Correlation of Product and Overcurrent- Relays for 
Ground Fault Protection” by W. E. Douglass, Central 
Power and Light Company 


“Distribution Line Protection Fuse and Relay Co- 
ordination” by J. P. Barron, Dallas Power and Light 
Company 


“The Protection of the Plant Auxiliaries at the New 
Handley Steam Electric Station” by W. D. Jordan, 
Texas Electric Service Company 


“Ground Impedances” by F. Von Voigtlander, The 
Commonwealth and Southern Corporation 


“Preparation for a Short-Circuit Study on a Network 
Analyzer” by Peter White (deceased) and E. E. George, 
Ebasco Services, Inc. 


“Limitations of A-C and D-C Network Calculators” by 
H. P. Peters, Georgia School of Technology 


““A New Bus Differential Protective System” by R. E, 
Cordray, General Electric Company 


“Novel Test Circuits for Protective Relaying” by W. 
K. Sonnemann, Westinghouse Electric Corporation 


“Testing and Maintenance Schedules” by Charles L. 
Wilie, Jr., Texas Power and Light Company 


“Recent Developments in Protective Relaying” by 
S. CG. Leyland, Westinghouse Electric Corporation 


This year’s conference was attended by 
108 engineers from 11 states. 

Plans are being made for next year’s 
conference which probably will be held in 
the Spring of 1950. 

It is believed that such conferences are 
worth while in that they provide an oppor- 
tunity for relay engineers associated with 
operating companies, manufacturing com- 
panies, and consulting organizations to confer 
with regard to their respective problems with 
mutual benefit. 
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Contribution of the Communication Com- 
panies to the Growth of the Southwest; 
H. R. Fritz (Southwestern Bell Telephone 
Company, St. Louis, Mo.). 

To cover the contribution of all of the 
communication systems in the Southwest 
presents a task too formidable to be dis- 
charged adequately. Because of the large 
number of companies directly and indirectly 
engaged in providing communication service 
it has been impossible to accumulate data 
representing all of them. The discussion 
is restricted to those furnishing telephone and 
telegraph service for the public. Mention 
should be made in passing of the large 
contributions made to the progress of the 
Southwest by the many broadcasting com- 
panies directly serving the public, and the 
communication systems of the railroads, 
airways, pipe line companies, power com- 
panies, and others indirectly contributing 
to their progress. 

Considering first the telephone companies 
serving the Southwest the contribution of 
the Bell System companies, particularly since 
the war, is summarized briefly. Data are 
given both for the South West as a whole, 
and separately for Texas in some instances 
since the Southwest District meeting was held 
in Texas and largely attended by Texans. 

Total plant investment has increased 
from $514,000,000 near the end of the war 
to $862,000,000 at the end of 1948, an 
increase of 68 per cent. By the end of 1949 
the total will be approximately $1,024,000,- 
000, or an increase of practically 100 per cent 
since the war. By the end of 1949 the in- 
vestment in Texas will have increased from 
181,000,000 to about 420,000,000 during 
the same period, an increase of 131 per cent. 

This large investment has resulted in the 
addition of 1,109,000 telephones in the whole 
territory since the war, an increase of about 
53 per cent. In Texas there have been 
added 480,000 telephones, a growth of 
63 per cent. By the end of 1949 these 
percentages are expected to be 69 and 88, 
respectively. The miles of toll circuit have 
increased from 1,300,000 to 2,300,000, a 
change of 79 per cent. For Texas alone 
the increase has been 91 per cent. 

Activity has not been confined to the 
urban centers. Growth has been even more 
spectacular in rural areas, where there has 
been a 200 per cent increase of te!ephones 
for the Southwest and 340 per cent for 
Texas. 

To serve the added telephones, 15.3 
billion conductor feet of exchange cable 
have been installed. To house the nearly 
2,000 switchboard positions added, the 
704,000 lines of dial equipment installed, 
the large additions of toll central office 
equipment and to provide working space for 
the increased personnel, 133 additions have 
been made to existing buildings and 93 new 
buildings completed. Currently underway 
and to be started by the end of this year 
are some 100 additional building projects. 
Of these about 70 are in Texas. 

Equally comprehensive data are not 
available for the 1,500 independent telephone 
‘companies serving this territory through 
2,600 exchanges. These companies cur- 
rently serve in excess of 760,000 subscribers 
representing an increase of 137,000 tele- 
phones since the end of the war. The 
investment in plant serving these subscribers 
and some 81,000 miles of toll wire must 
be many millions of dollars. 
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The application of ever-advancing tech- 
niques in record communication have been 
a factor in the rapid expansion of agriculture 
and industry in Texas and the Southwest. 
Wherever sudden increased activity has 
appeared, whether it is geographical market 
gardening, cattle raising, ship-building, or 
whatever, increased and improved record 
communication facilities have been quickly 
provided. In the broad term ‘‘record com- 
munication facilities’ are included not 
only for telegraph message service but 
private wire networks and market quotation 
services. 

Within the Southwest the Western Union 
Company recently has installed four auto- 
matic telegraph switching centers which give 
instantaneous direct service to a total of 11 
such centers serving the rest of the nation. 
Through these centers located in Dallas, 
Kansas City, St. Louis, and New Orleans, 
message traffic is flashed to its destination 
without manual retransmission and at un- 
precedented speed. As a result of this 
advancement in technique, the South- 
western states already have a newer and 
finer telegraph service connecting them 
with the rest of the country. 

To provide the network with the addi- 
tional channels necessary for the operation 
of the new system, Western Union is using 
carrier systems which permit the transmission 
of as many as 288 telegrams simultaneously 
over a pair of wires. The telegraph com- 
pany doubled the number of its carrier 
circuits in 1940 and now has 1,410,000 
channel miles of carriers in operation. Of 
these a large portion are located within the 
boundaries of the Southwest and all are 
available to serve this territory. 

Facsimile machines and teleprinter equip- 
ment are being placed at the disposal of 
more and more customers connected by 
direct wire with telegraph system to elimi- 
nate branch office relay and messenger 
delivery. Outstanding among these de- 
velopments is the ‘‘Desk-Fax’? a miniature 
facsimile machine which brings world-wide 
telegraph and cable communication within 
arm’s reach of the user. 


The Electrical Engineers’ Contribution 
to the Growth of the Southwest; G. R. 
Walton (United Gas Pipe Line Company, 
Houston, Tex.). 

The South and Southwest rapidly are 
emerging from their ‘“‘colonial’? status of 
supplying raw materials to the other parts 
of the nation. Although such agricultural 
items as cotton, grains, wool, and the like 
still are produced in large quantities, such 
diverse products as alcohols, nylon salt, 
acetone, formaldehyde, synthetic rubber, 
aluminum, and magnesium now are being 
produced in large quantities. This is 
attributed to the influx of heavy industry 
in which the electrical engineer plays such 
a vital part. Even the older industries are 
modernizing rapidly. 

Saw mills, for instance, are one of the 
original industries of the Southwest. They 
now are spending much money on reforestra- 
tion work, and adopting mechanical hand- 
ling equipment for their products all the 
way from the trees in the forest to the lumber 
at the point of consumption. This in time 
will result in better working and living 
conditions for employees and will be re- 
flected eventually in appearance and archi- 
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tecture of the mill towns and the mills 
themselves. Other impending changes in 
the saw-milling business is a wider use of 
waste products for making salable materials, 
which will necessitate electrification or other 
powering of the mills, direct heating of dry 
kilns, and the like. . 

The iron and steel business is getting 
started in the Southwest. The large mills 
at Daingerfield and Houston are pioneers, 
as are dozens of consumer goods plants 
making water heaters, heating equipment, 
welding rods, and the like. 

The paper mills and an allied industry, 
the rayon mills, are looking up. Use of 
modern boiler house and electric generating 
and utilization equipment is progressing 
rapidly. : 

Contributions of the electrical engineer 
to the huge oil and gas business are too 
numerous to name. Some of the outstand- 
ing ones are the development of electrically 
driven high-pressure natural gas compressor 
stations for Texas Eastern Transmission 
Company, development of fully automatic 
pumping stations for crude oils and refined 
products, and the devising of control systems 
and measuring instruments which has per- 
mitted exactness of control and uniformity 
of product which never could have been 
achieved by the human hand and brain. 

Large and looming larger on Southwestern 
horizons are the chemical plants of all kinds. 
Starting with native resources of salt, sulfur, 
a full line of acids, alkalies, fertilizers, and 
the like, are made. The area is fast be- 
coming one of the leading sulfuric acid 
manufacturing centers of the world as well 
as a large producer of caustic soda and 
chlorine gas. These bring on the chemical 
fertilizer plants, glass plants, and now the 
light metal electrolytic plants. Mixing 
these chemicals with the various hydro- 
carbons abundant in the region, has pro- 
duced a prolific petro-chemical business. 
In these plants such diverse items as form- 
aldehyde, wood alcohol, antifreeze, plexiglas, 
acetic acid, drinking alcohol, and synthetic 
glycerine, to name but a few, are made in 
huge quantities. In all of these operations, 
the electrical engineer is a key figure, and 
these illustrations could be expanded many 
times. However, we would reach the same 
conclusion: in heavy industry, the electrical 
engineer is an important fellow in our midst. 


The Economics of the Contribution of 
Electrical Manufacturers’ Engineers to 
the Development of the Southwest; W. J. 
Donald (National Electrical Manufacturers Asso- 
ciation, New York, N. Y.). 

The principal economic considerations 
which influence the extent of the contribu- 
tion made by the engineers of the electrical 
manufacturing industry toward the develop- 
ment of the Southwest are 


1. The availability of an almost unlimited supply of 
very cheap fuel. 


2. The vast distances. 


3. The unusual location of some of the natural re- 
sources, such as oil deposits under the ocean floor. 


4. In certain portions of the Southwest, the availability 
of water-borne transportation. 


5. A salubrious climate. 


Gas and petroleum pipe lines normally are 
made with welded steel plate using electric 
arc welders but the economic situation 
existing during the war determined that the 
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Big and Little Big Inch pipe lines should 
be made of seamless steel tubes. 

The availability of proper electric welding 
equipment, both automatic and nonauto- 
matic, contributes largely to the use of 
electric welding. 

The booster compressors, or pumps, may 
be driven either by gas, or oil, engines, gas 
turbines, or electric motors. This depends 
on the economic value of the fuel at the 
location of each booster station. 

The availability of outdoor automatic 
motor-driven booster stations indicates that 
they shall supplant attended gas or oil 
operated stations on account of the difference 
in labor cost. 

In the petroleum industry generally, 
equipment must not only be dripproof but 
explosionproof, and the requirement in 
refineries for small blocks of power in indi- 
vidual drives makes the use of electric 
equipment almost mandatory. 

The present trend is towards the use of 
electric oil well drilling rigs at oil wells over 
10,000 feet. ; 

The unattendéd automatic electric pump- 
ing station conffibutes greatly to low-cost 
operation whefever pumping is done, 
whether it be oil, water, or sulfur. 

Steam and gas turbogenerating units 
contribute greatly to the efficiency of oil 
refineries in chemical operations because 
the gas turbine can operate on the waste 
gases of certain processes, while the steam 
turbine generating unit can supply low- 
pressure steam for various processes where 
the heat available from it is useful. 

The principal contribution of electrical 
manufacturers’ engineers to the chemical 
industry is the development of motors, 
control equipment, and wiring systems 
which will withstand various types of atmos- 
pheres encountered in chemical plants. 

The production of sodium, chlorine, and 
magnesium is facilitated by the development 
of the ignitron rectifier to provide d-c power 
for electrolytic processes. 

In agriculture and irrigation, the con- 
tribution of the manufacturers has been 
significant in the development of suitable 
motors and control for pumping equipment 
and also equipment for electric curing and 
drying of hay, and other agricultural prod- 
ucts, and the development of limited input 
farm welders. 

The development of dripproof and mois- 
ture-resisting electric equipment for use in 
paper mills and particularly the control for 
the paper mill drive combined with the 
availability of cheap power and the rapid 
growing southern pine trees makes the 
southwestern pulp and paper industry the 
thriving industry that it is. 

In the mining industry, surface and 
underground electric haulage locomotives, 
the mining belt conveyor, and the electric 
motors and control equipment for both 
mining hoists and stripping shovels constitute 
the electrical manufacturers’ contribution 
to that industry. 

In the central station industry, the avail- 
ability of efficient steam and gas_turbo- 
generating units and transmission and dis- 
tribution equipment to meet the various 
demands of the Southwest represent an 
important element in the progress of that 
industry. Some of the problems which 
confront the central station industry and 
which have been met with the assistance of 
the electrical manufacturers’ engineers are 
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tremendous rise in the use of electricity in 
different areas, the great range in altitude 
and in climate, the opportunity for outdoor 
installations, and the unusual atmospheres 
encountered by the products serving. such 
diverse industries as chemical, paper, and 
petroleum. 


Preliminary Studies for the 300-Million- 
Electron-Volt Synchrotron at the Massa- 
chusetts Institute of Technology;* J. E. 
Thomas, Jr. (Laboratory for Nuclear Science 
and Engineering, Massachusetts Institute of 
Technology, Cambridge, Mass.). 

Of all charged particle accelerators, the 
highest output energy for a given weight 
machine can be obtained with the synchro- 
tron. 

In a synchrotron charged particles, mag- 
netically guided in constant radius circular 
orbits, pass repeatedly between radio-fre- 
quency electrodes. The orbit rotation of the 
particles is self-synchronous with the radio 
frequency. The Massachusetts Institute of 
Technology machine is designed to have 
orbit radius 1.0 meter. Electrons will pass 
200,000 times through approximately 1,500- 
volt drop to achieve final energy 300 million 
electron volts. The magnetic guide field 
only need cover a ring-shaped region; 
nevertheless, the 300-million-electron-volt 
machine requires a 55-ton laminated silicon 
steel magnet. 

Past practice in design of betatron and 
cyclotron magnets has been to follow the 
general shape of a 3-leg transformer, with the 
gap in the middle leg. The present design 
is a symmetrical circular arrangement of 
24 ‘*C” shaped sections with gap inside and 
return path outside. Maximum possible 
economy in the use of magnet steel thus is 
attained. 

The mechanical construction of the 
magnet is similar to that found in high- 
power transformers. Accordingly, the Allis- 
Chalmers Manufacturing Company was 
called on for design and fabrication of the 
parts. 

The space distribution of the magnetic 
field and its time variation must be con- 
trolled carefully lest the electrons be lost 
before reaching peak energy. For example, 
a phase difference of one microsecond 
between the magnetic field at two points in 
the gap can cause serious trouble. It has 
been necessary to add to the magnet a 
number of auxiliary windings in the gap and 
around various portions of the magnetic 
circuit. Correct choice of magnitude and 
phase of the currents in these windings has 
reduced the magnetic field deviations to a 
tolerable level. 

The discharge of an 800-microfarad ca- 
pacitor at 15 kv supplies the main winding 
current for the magnet. Capacitor and 
magnet resonate at 60 cycles but through 
ignitron control only one cycle of oscillation 
is allowed every one-sixth second. As the 
duty cycle is low, considerable economy was 
possible in the construction of the ignitron 
and capacitor banks. These components 
were designed and built by the General 
Electric Company. 

The high-vacuum doughnut in which the 
electrons circulate must be nonmetallic 
yet have better mechanical properties than 


* Assisted by the joint program of the Office of Naval 
Research and the Atomic Energy Commission. 
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ordinary glass. As the doughnut wall can 
be used effectively as part of the radio- 
frequency system, it is desirable that it be 
of a low-loss high-dielectric constant ma- 
terial. A special ceramic has been de- 
veloped at the Massachusetts Institute of 
Technology for this purpose. Its rupture 
modulus is 17,000 pounds per square inch, 
dielectric constant 9.0, and loss tangent 0.001 
at 45 megacycles. 


The Application of C™ in Biological and 
Medical Research; Wright H. Langkam 
(Los Alamos Scientific Laboratory, University of 
California, Los Alamos, N. Mex.). 

Carbon™ was one of the more promising 
radioactive isotopes to be made available 
as a result of the atomic energy development 
program. As carbon is a major constituent 
of all biological systems its potential applica- 
tions to biological and medical studies are 
almost unlimited. A number of major 
difficulties, however, complicate its use by 
the average biological or medical investi- 
gator. Among these complicating factors 
are 


1. The difficulty of synthetizing the isotopic carbon 
into organic compounds having biological or medical 
significance. 


2. C™ emits an extremely weak beta radiation (0.15 
million electron volts) which complicates considerably 
the technics for quantitative measurement. 


3. The use and manipulation of the labelled com- 
pounds requires the development of special technics 
and the development of special problems in biology and 
medicine to which the radioactive tracer method is 
uniquely suited. 


The members of the biomedical group of 
the Los Alamos Scientific Laboratory have 
developed special micro methods of synthe- 
sizing a number of biological'y significant 
compounds labelled with C4. Among the 
labelled. compounds that have been synthe- 
sized are urea, nicotinic acid (the anti- 
pellagra vitamin), nicotinamide, /-amino- 
benzoic acid (another of the vitamin series), 
pentobarbitol (a prominent sedative), and 
methyl nitrogen mustard (a substance now 
being used in the treatment of certain types 
of lymphatic cancers). 

Technics have been developed for the use 
of these labelled materials in animals for 
the purpose of making fundamental biological 
and medical investigations. Using the tracer 
method and radioactive urea, it has been 
discovered that the mouse gives out approxi- 
mately 20 per cent of the radioactive carbon 
as carbon dioxide in the expired air. Using 
the method of radiochromatography, it has 
been discovered that there are five radio- 
active metabolic products of pentobarbitol 
and five radioactive metabolic products of 
nicotinic acid excreted in the urine of the 
mouse following intraperitoneal injection of 
the labelled compounds. Some of these 
excretory products have been identified. 
Using C" labelled nicotinic acid and nicotin- 
amide, it has been demonstrated that human 
red blood cells can utilize the nicotinic acid 
but not the latter compound. When given 
in vivo, however, nicotinamide is used by the 
red blood cell presumably by being first 
converted to nicotinic acid in the liver. It 
has been demonstrated also that the function 
of these substances in the medium of yeast 
cells and red blood cells is to produce Co- 
enzyme I. 

Methods of quantitating C activity in 
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biological systems have been developed and 
applied, thereby providing information as 
to how this very important isotope may be 
used in further investigations of biological 
and physiological processes. 


Out of the Texas Woods for News; I. 
T. Hockaday (General Electric Company, Schenec- 
Lad Neg lai) 

The Chinese were making pulp and paper 
from bamboo back in 150 B.C. They got 
their idea from the hornets and wasps who 
were the first real paper-makers. They 
gathered the fibers, chewed them up to a 
mushy substance, wove them into a nest, 
and let them dry. So the Chinese, seeing 
the high quality of paper-like substance 
made by these insects, developed the process 
somewhat for themselves. 

It took almost 1,800 years for the art of 
paper-making in China to reach the United 
States. In 1690 this country had a total 
paper mill capacity of about 250 pounds per 
day. In 1939 the paper-making capacity 
in the United States was 140,000,000 pounds 
per day. Most of the newsprint paper 
up until a few years ago was made from 
Northern spruce. However, Dr. Charles 
Herty of Savannah, Ga., conceived the 
idea of making newsprint from Southern 
pine and developed the process to a satis- 
factory state in his laboratory and _ this 
laboratory development was developed into 
a commercial product through the courage, 
initiative, and indomitable will of Ernest 
L. Kurth of Lufkin, Tex., who pioneered 
in building a newsprint mill in Lufkin in 
the East Texas pine belt to manufacture 
newsprint from Southern pine. The first 
unit of the Southland Paper Mills was built 
in 1939 with additions in 1944 and 1948. 
A day’s run from one paper machine pro- 
duces a sheet of paper 18 feet wide by 
1,500,000 feet long. 

The logs that are cut in the forest, as 
well as salt cake and other materials, are 
hauled into the mill by diesel-electric 
locomotives. The daily requirements for 
these raw materials approximate 600 cords 
of wood and 20 tons of salt cake. The logs 
are cut to correct length and delivered to 
the debarking and chipping machines, and 
on to the grinding, cooking, mixing, and 
washing machinery, all of which are driven 
by a-c motors. The pulp, after further 
refining processes, is delivered to the paper 
machines themselves; first to the fast travel- 
ing screen wire (fourdrinier), where some 
water is drained off, then to the rolls, 
presses, driers, calenders, and, finally, the 
reel—all of which takes place at speeds 
ranging from 1,200 to 1,800 feet per minute. 
Each section, that is the fourdrinier or wire, 
rolls, presses, driers, calenders, is driven by 
individual electric motors which are con- 
trolled so that speeds between various 
sections can be varied to keep tension, draw, 
and loops in their proper relation and at the 
same time keep breaks to an absolute mini- 
mum. 

Large quantities of water are required also 
and a daily supply of 16,000,000 gallons is 
pumped from deep wells and forced through 
an 8-mile pipe line to the mill. 

All of these processes require hundreds of 
motors, transformers, switchgear, and so 
forth. Four thousand horsepower  syn- 
chronous motors at 6,900 volts are used for 
driving the grinders. 
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Electric power is produced by double 
automatic condensing steam turbogenerators 
totalling 32,000 kw. The extracted steam is 
used for heating, drying, and cooking 
processes, and a close balance between steam 
and electric requirements is obtained. 


Experience With Insulating Oils From 
the Utilities Viewpoint; D. D. Clarke 
(Kansas City Power and Light Company). 

Utilities in the United States have in use 
some 100 million gallons of insulating oil. 
The equipment that this oil insulates is worth 
a third of a billion dollars. Insulating oil 
has a really tremendous over-all responsi- 
bility. 

Technically oil is a very complex substance 
and about all the utility engineer ordinarily 
knows about it is on a basis of experience 
with this or that oil as offered by the several 
suppliers, together with a comparison of its 
performance when used in several types of 
equipment. 

Pole-mounted distribution transformers 
probably account for one-fifth to one-fourth 
of the insulating oil in actual use. Other 
than for good housekeeping and pride of 
workmanship, there is no problem and prac- 
tically no expense involved in upkeep of the 
oil. 

Transformers that supply the power to 
industry are of more concern. ‘The size is 
larger and there is a definite tendency to 
forget all about them as the individual 
users’ power demand gradually is increased. 
These transformers often run hot and give 
trouble. There are comparatively few cases 
of trouble from the oil, however. The older 
transformers freely breathe air into the space 
above the oil and, sometimes, the oil is so 
acid it stinks but it does not quit. Almost 
all failures of such transformers are a direct 
result of overload or of accident. Of course, 
again, sludge in the coil ventilating spaces 
may be a contributing cause of insulation 
failure. 

Utility substation transformers individually 
supply a large number of customers and con- 
tinued service is of utmost importance. 
Insulating oil is watched. Periodic tests are 
compared with previous record and any 
tendency to slip is checked up on imme- 
diately. Except on older equipment very 
little air can come in contact with the oil. 
Overloads are known and renovation is 
anticipated. 

Probably the toughest job insulating oil 
has to do is in oil circuit breakers. It is in 
free contact with the air and so has every 
opportunity to oxidize. Where the duty is 
heavy on the circuit breaker, the oil car- 
bonizes—gets full of floating black soot 
that is conducting in nature and coats 
insulating surfaces—sometimes causing fail- 
ures. Where oil is tested periodically, the 
usual test shows bad, say below 20,000 volts 
on dielectric test. 

Utilities have been fortunate in that 
manufacturers of transformers for many years 
have regarded the insulating oil as an item 
of transformer design. The failure of any 
part of a transformer within the guarantee 
period is the manufacturer’s responsibility. 
Any apparent failure at any time is subject 
to service by the manufacturer. In this way 
a co-operative design information service 
has been in effect for many years and equip- 
ment gradually has improved in balance of 
design, as well as in economy of production. 
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The specific type of oil furnished or advised 
for replacement is best suited to over-all 
performance. 

From the consideration of good oil per- 
formance, it is fortunate that hot spots in 
the transformers are to be avoided in good 
design. Oil, like most other chemical 
reactions, breaks down faster at higher tem- 
peratures. The speed of reaction doubles 
with each ten degrees centigrade increase in 
temperature. The hottest spot determines 
the life of the oil as well as the life of other 
ordinary insulation. Modern transformers 
have comparatively uniform temperature 
throughout their winding, and thus in- 
herently extend the life of the oil. However, 
good design does not prevent overloading 
transformers in operation. Overloads mean 
higher temperatures and damage by 
shortened life of both the insulation and 
the oil. 

Large transformers that are used in utility 
substations involve an investment that 
permits insurance and deserves consideration 
of extended life through special consideration 
of every feature of design. Oil is no excep- 
tion. Any contact with either water or the 
oxygen of the air shortens the useful life of 
the oil and eventually may derate the capa- 
bility of the whole installation. Several 
types of tank assembly are offered especially 
to protect the oil and through this protection 
insure the continued service of the trans- 
former. 

There are a number of tests used on 
transformer oil and each, of course, has its 
peculiar merits. The oldest and still the 
most usual test is the dielectric test with a 
standardized cup and one inch disks sepa- 
rated one-tenth inch. Oil that tests above 
20,000 volts is considered serviceable. The 
range is from about 10,000 volts to 40,000 
volts. This test, together with inspection 
in a clear glass bottle, usually is depended 
on for check procedure. In cases of actual 
trouble, other tests such as for neutralization 
number may be a guide to possible causes. 
The sulfur was found by chemical analysis. 

Filter press treatment for transformer oil 
is not as fast as some of the other treatments. 
It is, however, the most usual treatment. 

Vacuum and filter treatment is used for 
66-kv cable oil on the recommendation of 
the cable manufacturers. This provides 
thorough degasification that is essential in a 
specific type of equipment. To take full 
advantage of this method, the oil must not 
come in contact with air after treatment. 
It is believed that this extreme care is 
necessary only on extra-high-voltage and 
specialized equipment. 

Chemical treatment with strong sulfuric 
acid has been used by utilities but generally 
is frowned upon by the safety group. This 
and other chemical treatments, it is believed, 
should remain properly with the oil industry. 

From the utility viewpoint, the use of 
insulating oil is properly an economic propo- 
sition. If oil-insulated transformers are less 
costly to operate, they are used instead of 
Askerol, or of dry type. If oil circuit break- 
ers are less costly to operate, they are used 
instead of air type. Likewise, the cost of 
maintaining the oil is part of the cost of 
operating the equipment in which it is used 
and all such costs must be kept to an over-all 
minimum. The extensive use of insulating 
oil and the great effort that has been, and is 
being, made for its proper care indicate 
that it is an economic insulating medium. 
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The Friendships of Our Institute 


The electrical engineers at Richland, 
Wash., who had been granted Section 
status by our Board of Directors asked me 
if I would be present at their inaugural 
meeting on my way to the Pacific General 
Meeting of our Institute at Spokane last 


August. This, I told them, I would be 
delighted to do. Richland is our 82d 
Section. 


There were some 80 signers of the petition 
for Section status and thus I thought there 
would be some 60 or 70 engineers at the 
meeting, but when I arrived at the American 
Legion Hall in Richland for the meeting I 
found 168 present—practically all of the 
80 signers were there and each had brought 
his wife, and there were some others. I 
hastily gathered that my talk would have to 
be different than I had planned, and as I 
entered the hall, up stepped a man who 
grasped my hand and said, ‘“‘Mr. Lee, I am 
Frank Wilson, I remember when you talked 
to us in Charleston, W. Va., in 1943.”? And 
immediately there was a young man who 
said, ““Mr. Lee, I am Mr. Staples; I re- 
member when you talked to us in Muscle 
Shoals in 1938,’? and then another young 
man who said, ‘‘I am Mr. Krazel and I was 
with Mr. Wilson when you were with us in 
Charleston.”’ There also was my friend 
Dean Johnson who had been on our Board 
of Directors with me and who now was 
directing the entire educational activities 
at that great Hanford Project, and there 
were others of my friends whom I had known 
previously, and then it flashed to my mind 
that I would speak to that great inaugural 
meeting on “The Friendships of Our In- 
stitute.’ This I did, for I could tell the 
group that the friendships of our Institute 
were another of its great strengths, and that 
many in that room were there because of 
friendships formed in their engineering life 
just as everywhere throughout our Institute 
there are abiding friendships among the 
engineers to make life happy, and helpful, 
and full of service. Our Institute provides 
the opportunities for the formation and the 
cultivation of these friendships; and they are 
abiding. 

As I have had opportunity since to visit 
the Sections and the Subsections and the 
Student Branches of our Institute, I have 
told this story, and I have found friendships 
everywhere; abiding friendships for great 
good. I have found them to be one of our 
great strengths, and I have urged the Student 
Members in our Student Branches to 
cultivate friendships, and have pointed out 
to them that in our Institute they will find 
a rich opportunity for friendships, and that 
as they live on in their Institute lives they 
will find the friendships they have made to 
be the foundation of the happinesses and the 
opportunities that will come to them. 

Nor are these friendships confined to our 
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Institute, for they extend to our brother 
engineering societies, to the civil engineers, 
to the mechanical engineers, to the chemical 
engineers, to the mining and metallurgical 
engineers, to the radio engineers, to the 
illuminating engineers, to the  electro- 
chemical engineers, to the consulting engi- 
neers, to the professional engineers, to the 
engineering educators, and to all engineers 
in all of the many other strong, virile, active 
engineering societies of our land, and to other 
lands. The daily lives of engineers every- 
where move in ever-widening channels to 
come into intimate contact in a multitude of 
ways with members everywhere of the great 
engineering profession, where again engi- 
neering friendships play a most potent part 
in the strength, happiness, and sincerity 
I have found everywhere among the engi- 
neers, particularly among the electrical 
engineers as I have been visiting them, and 
extending likewise to all others as I have 
been privileged to meet with them and to 
talk with them. 

Not that we do not have our problems— 
I find them everywhere—but they are not 
serious and I find everywhere engineers who 
are leaders who have analyzed the par- 
ticular situations to establish their elements 
and to move in on these with an under- 
standing of fundamentals to bring about a 
result of great good, just as engineers are so 
capable of doing if they only will give the 
necessary time to the progression of these 
projects to their establishment. 

Now, all the things that all men have, 
come from the engineer, and all the services 
which men enjoy have come from the 
engineer, thus engineers are everywhere in 
there pitching, day-in and day-out, to bring 
newly into being, and to continue to improve 
in being, all the products for the service 
and enjoyment of the people and all the 
services so needful to their daily living. 
This is the common bond of the engineer 
everywhere. And as these products and 
services cover the universe in a multitude 
of kinds and varieties, so the engineering 
friendships which the engineer has formed 
in these many fields have resulted in many 
groups; we call them engineering societies, 
and they, as characteristic of engineers, 
have great strength and they have each 
produced a useful result, a result for great 
good. They all have as their basis service 
and friendship, and there is no firmer basis. 

This is what makes the engineering pro- 
fession great, and what makes the engineer 
to be respected in his community where he 
is known. He makes himself known by the 
individual service which he renders to his 
fellowmen in his community life where 
again friendships are formed beyond his 
engineering life into his general life—and 
for great good, for not only is he as an 
individual recognized, but when it is known 
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that he is an engineer, there comes the 
recognition to the profession which he 
brings as an individual engineer. As this 
participation is broad by all engineers, so 
will the profession be characterized by the 
attributes which have made it great in its 
own right. 

Some engineers are not happy with the 
multitude of engineering societies which have 
come about through what I think are natural 
causes and to be thus of great strength. I 
am not one of these. I see in what some 
call ‘‘the fragmentation of the engineering 
profession”? rather the natural result of the 
friendships and the services in the multitude 
of fields of endeavor served by the engineer 
to produce the many strong, virile, active 
engineering societies that we have, each 
serving its purpose manfully, and each with 
such understanding of the others again 
through friendships, that when there is 
definite need for a combining of interests 
for some need to the engineers concerned 
themselves, they can unite appropriately for 
the specific purpose to be accomplished, to 
accomplish it, and then continue along until 
there may be need again for such course of 
action. This preserves the independence 
and the strength of each group for all of the 
manifold operations within the group, and 
brings these independent strengths to bear 
when there is a dependence sufficient for 
co-ordinate action to advantage. I believe 
that the fundamental position of the engineer 
himself has dictated this position. Surely 
throughout all the years with all of the 
efforts to prevail against it there has been no 
success. 

There has been no success in this direction 
not because of the weakness of the engineer- 
ing profession, but rather because of its 
strategic position fundamentally in the 
lives of mankind, and because of its great 
strength in the fundamentals of service and 
friendships. ‘These are predominantly on a 
group basis. The contact of the individual 
engineer in his profession with the public is 
in a relatively small proportion. This lack 
thus must be made up by individual par- 
ticipation of the engineers in civic services, 
and it is being so done by many many 
engineers. ‘The pity is that it is not under- 
stood by more engineers that they too will 
avail themselves of the opportunity addi- 
tionally to serve and to establish even wider 
friendships where they will find that fuller 
recognition which those who do not recog- 
nize the situation crave, but which those 
who progress it find therein augmented 
pleasure, with recognition following in 
measure appropriate to the service rendered. 

Our Institute established by friendships 
gives the opportunity for the extending of 
friendships. These are our great strength. 
These are the strength of the engineering 
profession. 
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Membership Views Sought on Institute Policy 


The AIEE Board of Directors desires to 
obtain the opinion of the membership on a 
general question which affects some of the 
long-term policies of the Institute. With 
a better understanding of the wishes of the 
membership, the Board’s decisions on many 
matters which come before it can be made 
with more assurance that the Directors are 
carrying out the desires of the membership. 

At the Dallas meeting of the Board of 
Directors, several hours were devoted to 
discussion of Board action on general policy. 
To stimulate discussion Walter Smith offered 
the following resolution for study: 


The Board of Directors, recognizing the equivocal 
position in which it is now placed, particularly in the 
eyes of our younger members, because of the fact that 
it is attempting, in a small way, with inadequate funds 
and personnel, to concern itself with some of the non- 
technical activities of these members, and with a realiza- 
tion that such interests may much more efficiently be 
taken care of through another organization set up for 
that purpose, and recognizing the present difficulties of 
dealing with controversial matters, with consequent 
loss of prestige and possible splits in our membership, 
and recognizing the overwhelming importance of pro- 
moting in every possible way the technical interests of 
our members, hereby declares that the American In- 
stitute of Electrical Engineers is strictly a scientific and 
educational organization, and that, in conformity with 
this declaration, it will be the pclicy of the Board of 
Directors to promote in every way the technical interests 
of our members to the exclusion of any other interests; 
also, that, where the Institute or any of its Sections is a 
joint member in another organization, it will be the 
policy of the Institute to interest itself in only such 
joint matters as relate to the technical activities of its 
members. 


While there was no lack of personal opinion 
on the part of Board members, no member 


Future AIEE Meetings 


Summer General Meeting 

New Ocean House, Swampscott, Mass. 
June 20-24, 1949 

(Final date for submitting papers—closed) 


Pacific General Meeting 

Fairmont Hotel, San Francisco, Calif. 
August 23-26, 1949 

(Final date for submitting papers—closed) 


Midwest General Meeting 

Netherland Plaza Hotel, Cincinnati, Ohio 
October 17-21, 1949 

(Final date for submitting papers—July 79) 


Winter General Meeting 

New York, N. Y. 

January 30-February 3, 1950 

(Final date for submitting papers—November 1) 


North Eastern District Meeting 
Providence, R. I. 

April 26-28, 1950 

(Final date for submitting papers—January 26, 
7950) 


Great Lakes District Meeting 

Jackson, Mich. 

May 11-12, 1950 

(Final date for submitting papers—February 10, 
7950) 


Summer General Meeting 
Pasadena, Calif. 
June 12-16, 1950 


(Final date for submitting papers—March 14, 
7950) 
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felt sure that he reflected accurately the 
opinions of the membership. The following 
action was taken: 

Voted that the resolution be received, and the matter 
presented be referred to a special committee whose 
assignment shall be to stimulate discussion and con- 
sideration of this subject, both in the next meeting of 
the Section Delegates and in the Sections; and that, 
based upon such considerations, the committee shall 
report to the Board of Directors not later than the time 
of the Board meeting at the 1950 Winter General Meet- 
ing, with a progress report at each Board meeting in the 
meantime. 

President Lee then appointed Board 
members M. D. Hooven (Chairman), J. L. 
Callahan, and R. T. Henry as a special 
committee and they, in turn, have made 
arrangements with the Sections Committee 
for discussion at the June meeting of Section 
Delegates. Discussion at the Board meet- 
ing brought out many areas of complete 
agreement; variation appeared in attempts 
to consolidate previously pursued policies in- 
to a more consistent pattern. 

The present excellent reputation of the 
Institute in the technical field is based on 
many years of close attention to its technical 
activities. Therein lies the fundamental 
interest of Institute membership. ‘The ques- 
tion becomes how much, if any, of the time 
of its administration and membership 
should be utilized in the field of so-called 
professional activity, and how much would 
the membership be willing to pay for real 
work in that field? Or, what proportion 
of the Institute membership have any real 
interest in that field? Generally accepted 
thoughtful opinion is that the engineer 
should devote more of his time to citizenship 
responsibilities* and to professional re- 
sponsibilities. In fields such as these how- 
ever the Institute, as an assembly of electrical 
engineers, cannot work alone. It must 
work with other societies or its members 
who are interested in this field must work 
through some separate channel such as an 
autonomous society devoted to the pursuit 
of these activities. ‘The Institute is and has 
been working with other groups through 
Engineers Joint Council and Engineers 
Council for Professional Development. 

Engineers Joint Council consists of past 
presidents, sec. .‘aries, and alternate repre- 
sentation of the four Founder Societies and 
the American Institute of Chemical Engi- 
neers. Under its newly adopted constitu- 
tion, it is capable of enlargement with 
reasonable facility and each of its con- 
stituents can support or refuse to support 
any project the Council undertakes. It 
plans to enter into greater activity on joint 
projects. Its committees are 
Executive Committee 
Constitution and Bylaws 
Collective Bargaining 
Unity of the Engineering Profession 
National Engineers Committee 
Consultive to Federal Authorities 
Science Legislation Panel 
Cancer Research Committee 
Selective Service 
Committee on International Relations 
Committee of Secretaries 
Committee on National Water Policy 
General Survey Committee 
Committee on Fuel Resources 


United Nations Educational Scientific and Cultural 
Organization 


* See “The Professional Estate” by Charles E. Wilson 
an address presented at the 1949 Winter General Meet- 
ing in New York, N. Y,, (EE, Mar ’49, page 187-90). 


Institute Activities 


Under the Smith resolution several iterns of 
activity would not be supported by AIEE. 

Engineers Council for Professional De- 
velopment is composed of representatives 
from the four Founder Societies and Ameri- 
can Institute of Chemical Engineers and 
from the American Society for Engineering 
Education, the National Council of State 
Boards of Engineering Examiners, and the 
Engineering Institute of Canada. Its com- 
mittees are a 


Student Selection and Guidance 
Engineering Schools 
Professional Training 
Professional Recognition 
Information 

Ways and Means 

Engineering Ethics 


In general these activities are educational. 
Most would be supported by AIEE. 

Local engineering councils are partici- 
pated in by a large number of Sections. 
Over a long period of years the Institute has 
fostered such Section participation. The 
adoption of the Smith resolution would tend 
to restrict some official AIEE participation. 

The Professional Activities Subcommittee 
in the May 1947 issue of Electrical Engineering 
(pp 496-507) published the results of several 
years of work and survey on its subject. 
In general, the membership preferred an 
over-all engineering society with a separate 
division handling professional activities and 
AIEE in effect becoming a technical division 
of such a society. The preferred plan was 
“to provide an over-all engineering organiza- 
tion of the individual membership type with 
continuation of affiliated societies for special- 
ized technical purposes only; and so forth.” 

Past President Hull, during his adminis- 
tration, made the theme of his talks to the 
Sections the desirability of organizing this 
over-all engineering society. He still hopes 
that EJC’s Committee on Unity will bring 
forth a plan for a convocation of national 
engineering societies on the subject of uni- 
fication and that this will take place soon. 

The Institute’s work in nontechnical 
fields is not followed with the same assurance 
or expedition as that in the purely electrical 
engineering field.. Compromises, give and 
take, adjustments with other societies, are 
the order of the day. Inconsistencies of 
action within the Institute are unavoidable. 

Having in mind after nearly 30 years of 
trial and observation, the delays and diffi- 
culties of such joint undertakings by autono- 
mous societies, many members of the Board 
of Directors, and, it is believed, many 
members of the Institute, believe that the 
Institute could confine its activities ad- 
vantageously to “the advancement of the 
art and science of electrical engineering” 
and that the problems common to all engi- 
neers regardless of their branch of specialized 
interest could be pursued more advan- 
tageously through a separate organization. 

Mr. Smith’s resolution would cut the 
Gordian knot. However, it would not 
free the individual member of bis citizenship 
and professional responsibility. His obliga- 
tion to work through his professional engi- 
neer’s society, or an eventual over-all engi- 
neering society, would become greater. 

The question is, what do the members 
want? ‘The action of the Board of Directors 
at the Dallas meeting is intended to set in 
process a study through which it is hoped 
to obtain a clearer picture of the desires. 
and opinions of the membership. 


ELECTRICAL ENGINEERING 


Summer Meeting in Swampscott 


Will Feature Broad Technical Program 


The 1949 AIEE Summer General Meet- 
ing, which will be held in Swampscott, 
Mass., June 20-24, will provide a technical 
program of broad interest, with opportunity 
for inspection trips, sports, and social recrea- 
tion. Swampscott, on Boston’s north shore, 
affords unlimited opportunity for healthful 
outdoor enjoyment. It is located at the 
center of the great historical and educational 
background of New England. The New 
Ocean House, meeting headquarters, is 
located right on the Atlantic Ocean, and has 
a private beach, extensive grounds, and an 
excellent 1,000-yard golf course. Points 
of historical interest, such as Lexington, 
Concord, Marblehead, Salem, Gloucester, 
Plymouth, Cambridge, and ‘‘White Court,”’ 
formerly the summer home of President 
Coolidge, contribute toward making Swamp- 
scott a location of outstanding interest. 


REGISTRATION FEES REQUIRED 


Members and nonmembers should register 
for the meeting in advance by filling in the 
advance registration card included with the 
mailed announcement. In accordance with 
the policy as set up by the AIEE Board of 
Directors, a registration fee of $3 will be 
required for members and a fee of $5 for 
nonmembers. This is to help make the 
meeting self-supporting and obviate the need 
for raising the annual dues. Student 
Members and immediate families of members 
will not be required to pay any fee. 


ENTERTAINMENT AND BANQUET 


On Monday evening there will be informal 
dancing in the ballroom, for the purpose of 
getting acquainted with the various mem- 
bers and establishing friendships, while 
on Tuesday evening an old-fashioned barn 
dance will be held in true New England 
style, literally and figuratively. In fact, 
this will be the chance of a lifetime for 
many members to find out what a barn 
actually looks like. Costumes will add 
much to the occasion and they may be 
simple or elaborate as desired, with the 
understanding that reward is its own merit 
and prizes for costumes certainly will be 
awarded. In true New England tradition, 
music will be furnished by the Wayside 
Inn Early American Dance Orchestra. 

There will be souvenir dance programs 
for the ladies, ample instruction in old- 
style dancing, and in general a complete, 
full, and satisfying New England evening. 

On Wednesday evening the President’s 
Reception will take place in the ballroom. 
The banquet will be held in the main dining 
room at which the featured speaker will be 
President Killian of the Massachusetts 
Institute of Technology. The cost will be 
$4.75 per person, and reservations may be 
made at the registration desk. 

Thursday evening will feature informal 
dancing which will include one hour of 
typical New England entertainment by a 
special novelty orchestra as definitely New 
England as is the one for the barn dance. 


SPORTS 


The annual competitions for the Mershon 
golf and tennis trophies will be held during 


June 1949 


the week of the meeting. In addition, 
nearby country clubs will be available for 
individual play. Adjacent to the headquar- 
ters hotel, facilities for horseshoe pitching, 
bowling, table tennis, and a “‘pitch and putt”’ 
golf course will be arranged. If individuals 
are interested in sailing or motor boating, 
the committee will help make arrangements 
for the chartering of boats from local yards. 


LADIES’ ENTERTAINMENT 


The following entertainment has been 
arranged for the ladies attending. 


Monday, June 20 
3-5 p.m, Get-acquainted tea 


Tuesday, June 21 
9 a.m.—12:45 p.m, Conducted tour of historic Salem 
and Marblehead 
2:30-6:00 p.m. Inspection trip to WBZ television 
station, Allston, Mass. 
Wednesday, June 22 
2:30 p.m. Handwriting analyst—bridge and prizes 


Thursday, June 23 


10:00 a.m. Book review 
1:30-6:00 p.m. Conducted tour of North Shore 
and Gloucester 


Friday, June 24 
Special conducted tours as requested 


From Monday through Friday, special 
adjoining meeting rooms will be available 
for the use of the ladies, for cards, special 
entertainment, and so on. 

Arrangements for sports, such as golf and 
tennis, will be made for those interested. 

Note: A nominal charge of $1 will be 
made for each trip involving transportation. 


INSPECTION TRIPS 


Inspection trips to the following places 
have been arranged. Others will be an- 
nounced at the meeting. 


1. Boston Naval Shipyard. One of the Navy’s cldest 
yards. A rope walk and anchor factory are among 
the many interesting things to beshown. The historical 
Old Ironsides is one of the first. This trip is on Monday, 
June 20, 9:30 a.m. 


2. Massachusetts Institute of Technology and Harvard 
University. The activities of these two institutions are 
world-famous. The inspection trip will include radar 
laboratories, computation laboratories, nuclear research 
facilities, museums, and several other places on the 
campuses. This trip is on Tuesday, June 21, 9:30 am. 


3. WBZ Television. One of Boston’s largest and most 
modern television stations, the studio as well as the 
broadcasting facilities will be visited. This trip is on 
Tuesday, June 21, 1:30 p.m. 


4, Lynn Telephone Exchange. The working of a 
modern crossbar telephone exchange will be shown. 
This trip is on Wednesday, June 22, 1:30 p.m. 


5. The Mystic Station Boston Edison Company. The 
Mystic Station has about three large generators, two of 
57,500 kva and one of 71,875 kva. The distribution 
system includes two 110,000-volt transformer equipments 
which are for changing under loads. This trip will 
include inspection of these facilities. This trip is on 
Thursday, June 23, 9:30 a.m. 


6. The General Electric Company. This trip will 
include visits to both Lynn Plant Divisions of the com- 
pany, which will include meters, instruments, motors, 
aircraft gas turbines, lighting and rectifier, and turbines. 
This trip is on Thursday, June 23, 1:30 p.m. 


7. Excursion boat trip around historical Marblehead 
Harbor will be available to those desiring it. 


HOTEL ACCOMMODATIONS 
Special AIEE meeting rates at the New 


Institute Activities 


Ocean House, including room and meals, 
will be as follows (rates are daily, per person) : 


Double room with bath, twin beds..$ 9.50 and $10.00 
Double room with bath, twin beds, 

Ocean front | Gietsieele sacs sci cies 10.50 
Large room with bath, three beds.. 8.75 and 9.00 
Large room with bath, four beds 8.50 and 8.75 
Double room with running water, 


CWiTdl DEAS sieisierolateisislsiarctageratemial 7 8,5 and 9.00 
Suite, 2 double rooms, bath be- 

tween, four Peds vecesieeai ee misters 9.00 and 9.50 
Suite, 2 double rooms, bath be- 

EWEEN, BIKIDEDS. sye15 dfeasseseiaastanazeto wis 8.50 and 8.75 
Choice corner or bay window 

room with bath, twin beds...... - 11.00 and 12.00 
Single room with bath............ 12.00 and 13.00 


Members should make their plans early. 
A hotel reservation card has been enclosed 
with the meeting announcement. 


STUDENT ACTIVITIES 


Student Members of the AIEE are 
extended a cordial welcome to attend the 
Summer General Meeting in Swampscott, 
and a special room will be set aside where 
students may gather throughout the meeting. 
All meetings, inspection trips, and social 
affairs are open to Student Members. Of 
particular interest will be the inspection trip 
to Massachusetts Institute of Technology 
where all laboratories will be open. 

Friday, June 24, will be a full day of 


New England’s tallest structure is now 
the WBZ television and frequency modu- 
lation antenna. The 649-tower is located 
at the rear of the new WBZ Radio and 
Television Center on Soldiers Field Road, 
Boston, Mass., and is convenient tor 
inspection by visitors to the AIKE Summer 
General Meeting to be held in nearby 
Swampscott, Mass., during the week June 
20-24, 1949 


Tentative Technical Program 


a 


Summer General Meeting, Swampscott, Mass. June 20-24, 1949 


Monday, June 20 
9:30 a.m. 


49-128. Field Tests of Oil Circuit Recloser Sub- 
stantiate Analytical Co-ordination Method. G. G. 
Auer, R. A. Branflick, L, J. Woodward, General Electric 
Company; W. C. McKinley, Central Electric Coopera- 
tive, Inc. 


Switchgear 


CP.** Metalclad Switchgear Manufacture, Test, and 
Inspection. B. JI. Hayford, Westinghouse Electric 
Corporation 


CP.** Selective Tripping of Low-Voltage Air Circuit 
Breakers for Power Station Auxiliaries. J. M. 
Geiger, L. L. Fountain, Westinghouse Electric Corporation 


CP.** Guide for the Application of Low-Voltage 
Air Circuit Breakers. Committee Report 


9:30 a.m. Electric Welding 


CP.** Arc Metal Transfer Analyzer. R. C. Mc- 
Master, D. C. Martin, A. Leatherman, Battelle Memorial 
Institute 


49-129=ACO.* Characteristics of Arcs Between 
Moving Electrodes. W. B. Kouwenhoven, T. B. Jones, 
The Johns Hopkins University 


‘CP.** Operational Timing Pattern for Electronic 
‘Resistance Welding Control. H. B. Hills, General 
‘Electric Company 


CP.** Electrical Advantages 
Welding Converters. C. B. 
Electric Corporation 


9:30 a.m. ECPD Accrediting of Elec- 
trical Engineering Curricula 


of Low-Frequency 
Stadum, Westinghouse 


eCP.** ECPD Accrediting Program. D. E. Prentice, 
“President Emeritus, Rose Polytechnic Institute, and 
Past Chairman, ECPD Committee on Engineering 
‘Schcols 


‘CP.** What the Accrediting Visitor Sees. E. L. 
Moreland, Executive Vice-President, Massachusetts 
Unstitute of Technology, and senior partner, Jackson 
and Moreland, Engineers 


9:30 a.m. 
ments 


Instruments and Measure- 


49-130. The Measurement of Dielectric Loss at 
High Frequencies and Under Changing Tempera- 
tures. J. B. Whitehead, W. Rueggeberg, The Johns 
Hopkins University 


49-131. Instrumentation for the Evaluation of the 
Stability of the Welding Arc. Lauriston P. Winsor, L. 
McDonald Schetky, Robert A. Wyant, Rensselaer Poly- 
technic Institute 


49-132. A Wide-Band D-C Amplifier Stabilized for 
Gain and for Zero. A. J. Williams, Jr., W. G. Amey, 
W. McAdam, Leeds and Northrup Company 


CP.** Unusual Applications of the Cathode-Ray 
Oscillograph in the Electrical Industry. P. S. 
Christaldi, W. J. Fockler, Allen B. Du Mont Laboratories, 
Inc. 


2:00 p.m. 
49-133. Transformer Manholes and Vaults—De- 


sign and Ventilation. L. F. Porter, Consolidated 
Edison Company of New York, Inc. 


Insulated Conductors 


49-134. The Temperature Rise of Cables in a 
Duct Bank. J. H. Neher, Philadelphia Electric Com- 
pany 

49-135. A-C Resistance of Segmental Cables in Steel 
Pipe. L. Meyerhoff, G. S. Eager, Jr., General Cable 
Corporation 

49-136. 69-Kv Pipe-Type Cable Circuits in Phila- 


delphia. A. H. Kidder, G. S. Van Antwerp, Philadelphia 
Electric Company 


49-137-ACO.* Obseryations on Recent Develop- 
ments and the Trends in High-Voltage Cable Trans- 
mission. P. H. Chase, Philadelphia Electric Company 


2:00 p.m. Industrial Control and Servo- 
mechanisms 
49-138. Dynamic Braking Control of D-C Series 
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Motors—Experimental Study of Speed-Torque 
Curves. G. W. Heumann, General Electric Company 


49-199. A Wide-Range Adjustable Speed Drive. 
A. G. Conrad, E. R. Tribken, Yale University 


49-197. Instrument Inaccuracies in Feedback Control 
Systems With Particular Reference to Backlash. 
H. T. Marcy, Morris Yachter, Jerome Lauderer, The M. W. 
Kellogg Company 


49-196. Comparison of Steady-State and Transient 
Performance of Servomechanisms. R. W. Mayer, H. 
Chestnut, General Electric Company 


CP.** Characteristics of Some Magnetic-Fluid Clutch 
Servomechanism Systems. A. J. Parziale, P. D. Tilton 


2:00 p.m. Substations 


49-141-ACO.* Aluminum Alloy Substation Struc- 
tures. A, M. Baker, Pennsylvania Electric Ccmpany 


49-142—ACO.* Application of the ‘“‘Multiplex” 
Scheme at Urban Distribution Substations in Balti- 
more. M. Mortara, Consolidated Gas Electric Light 
and Power Company of Baltimore 


49-143. Automatic Grounding and Air Break 
Switches for Protection of Transformer Stations. 
E. A. Ricker, The Hydro-Electric Power Commission of 
Ontario 


49-144. A New 2-Signal Supervisory Control System. 
W. A, Derr, Westinghouse Electric Corporation 


2:00 p.m. Conference on Nucleonics 


CP.** Problems in Health Physics Instrumentation: 
Samuel Levin, Massachusetts Institute of Technology 


CP.** Some Electronic Aids to the Nuclear Physicist. 
Emil de Agazio, Massachusetts Institute of Technology 


CP.** Thickness Gauges in Industry Employing 
Radioactivity. J. R. Carlin, Tracerlab, Inc. 


CP.** Scintillation Counters. William G. Cross, 


Harvard University 


Tuesday, June 21 


9:30a.m. Institute Publicity (Meeting of 
Section Delegates) 


Purpose of Meeting. J. C. Strasbourger 
Institute Public Relations. R.K. Honaman 
Specific Section Publicity Problems 
Mechanics of News Releases 


a. S. 
ich 
Discussion of Publicity Material. 
Summary 


1 

2 

3 

4 

- News Stories for Electrical Engineering. 
6. G. T. Minasian 
Ts 


9:30 a.m. Symposium on Fundamental 
and Functional Design of Relay 
Switching Circuits 

49-145. The Logic of Relay Circuits. W. Keister, 

Bell Telephone Laboratories, Inc. 


49-146. Sequential Aspects of Relay Circuits. A. E. 
Ritchie, Bell Telephone Laboratories, Inc. 


49-147. Relay “Trees” and Symmetric Circuits. 
S. H. Washburn, Bell Telephone Laboratories, Inc. 


49-148. Counting With Relays. 
Telephone Laboratories, Inc. 


49-149. Codes and Translations. 
Telephone Laboratories, Inc, 


G. R. Frost, Bell 


Oscar Myers, Bell 


9:30 a.m. Carrier Current 


49-150. Loss Measurements Made on Under- 
ground-Cable Overhead-Conductor 132-Ky Trans- 
mission Line at Carrier Current Frequencies. H. A, 
Cornelius, B. Wade Storer, Commonwealth Edison Com- 
pany 

49-151. Power Line Carrier for Relaying and Joint 
Usage—I. G. W. Hampe, B. Wade Storer, Common- 
wealth Edison Company 


CP.** Microwave Equipment for 900 and 2,000 
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Megacycles. W. E. Sutter, R. V. Rector, General 
Flectric Company 

CP.** Design and Plans for the Bonneville Micro- 
wave System. T. W. Stringfeld, Bonneville Power 
Administration 

CP.** A Place for Microwave Radio in the Power 
Industry. D. R. Pattison, Pennsylvania Electric 
Company 

CP.** A Development of Microwave Equipment for 


Power System Applications. M. A. Wood, F. B. 
Gunter, Westinghouse Electric Corporation 


9:30 a.m. 
tion 


Radio Telemeter Instrumenta- 


CP.** Upper Air Meteorological Telemetering. 
B. K,. Hawes, National Bureau of Standards 


49-152, Automatic Range-Adjusting Radiosonde 
Recorder. George E. Beggs, Jr., Leeds and Northrup 
Company 


CP.** A Pulse Width Modulation Telemetering 
System. Walter Hausz, General Electric Company 


CP.** An FM-AM Telemetering System. W. J. 
Mayo-Wells, Johns Hopkins Applied Physics Laboratorv 


2:00 p.m. 


49-153. Relaying of Transmission Lines From the 
New Sunbury Generating Station. H. H. Green, : B 
A. G. Oewel, O. Ramsaur, Pennsylvania Power and 
Light Company 


Relays 


49-154. Graphical Method for Estimating the Per- 
formance of Distance Relays During Faults and 
Power Swings. A. R. van C. Warrington, General Elec- 
tric Company 


CP.** A New Loss of Excitation Relay for Synchro- 
nous Generators. C. R. Mason 


CP.** Practice and Extent of Loss of Excitation 
on Rotating Machines. G. B. Miller 


2:00 p.m. Wide-Band Communication 
Media 
49-155. Bi Alarm and Control System for Remote 


Control of Coaxial Cable Stations. R. B. Hearn, 
Laurance A. Weber, Bell Telephone Laboratories, Inc. 


49-156. Power Supplies for Coaxial Systems. H. H. 
Spencer, Bell Telephone Laboratories, Inc. 

49-157. Power Supplies’ for~ Microwave Relay 
Systems. H. M. Ward, The Western Union Telegraph 
Company 

49-158. 


A Microwave Communication Relay System. 
W. P. Boothroyd, H. J. Churchill, Philco Research Division 


2:00 p.m. Sections Committee Conference 


2:00 p.m. 
ments 


Instruments and Measure- 


49-159, A Thermal Converter for Telemetering 


and Totalizing. W.C. Downing, Jr., Sangamo Electric 
Company 


49-160. Heat Flow Ratio as a Design Parameter in 


Thermal Demand Meters. J. S. Nelson, General Elec- 
tric Company 


49-161. A New Expanded Scale A-C Voltmeter. 
N. P. Millar, General Electric Company 


49-162=ACO.* A New Instrument Mechanism. 


Allen Stimson, F. B. Jennings, C, W. McCarty, General 
Electric Company 


CP.** Theoretical Considerations in the Use of an 
Ergmeter, J. Schroeder, Naval Ordnance Laboratory 


Wednesday, June 22 


10:00 a.m. Annual Meeting 


1. Report of Board of Directors, 


H. H. Henline, 
Secretary 


2 


2. Report of Treasurer. W. I. Slichter 


3. Report of Committee of Tellers on vote for nominees 
for AIEE offices 


ELECTRICAL ENGINEERING 


4. (a). Introduction of, and presentation of Presi- 
dent’s badge to, J. F. Fairman. 


(b). Response by Mr. Fairman. 
5. Presentation of Lamme Medal to V. K. Zworykin, 


Vice-President and Technical Consultant, RCA Labora- 
tories 


{a). The Establishment of the Medal. Dr. N. S.- 
Hibshman, Chairman, Lamme Medal Committee 
(6). The Career of the Medalist. 


(c). Presentation of Medal and Certificate by President 
Lee 


(d). Response by Mr. Zworykin 
6. Any other business that may be presented 


7. Address, ‘“The Expanding Horizons in Engineering 
Education,” W. F. Ryan, Engineering Manager, Stone 
and Webster Engineering Corporation 


8. President’s Address. Everett S. Lee 


2:00 p.m. Transformers 


CP.** Progress Report on Proposed Transformer 
Standards, AJEE Transformer Committee 


49-188. Economic Loading of a Transformer System. 
D. L. Levine, H. E. Smith, Commonwealth Edison Com- 
pany 


49-189, Heating of Transformers Under Short- 
Circuit Conditions. V. MM. Montsinger, G. H. Halsey, 
General Electric Company 


49-190. Standardization of Reactor Ratings. F. H. 
Kierstead, J. L. Thomason, General Electric Company 


49-191. Transformer Audio Noise Problems on an 
Electric Power System. C. S. Murray, Consolidated 
Ediscn Company of New York Inc. 


2:00 p.m. 


49-163. 
lyzer. 


Computing Devices 


A New Fourier Coefficient Harmonic Ana- 
S. Charp, The Franklin Institute 


49-164. An Improved A-C Network Analyzer. W. 
A. Morgan, Bureau of Reclamation; F. S. Rothe, J. J. 
Winsness, General Electric Company 


CP.** The Bell Computer, Model VI. £. G. 
Andrews 
49-165. Application of the Cal-Tech Electric Analog 


Computer to Nonlinear Mechanics and Servomecha- 
nisms. G. D. McCann, C. H. Wilts, B. N. Locantht, 
California Institute of Technology. Presentation by 
title only 


49-166. Summary of Transformations Useful in 
Constructing Electrical Analogs of Linear Vibration 
Problems. J. P. Corbett, Northwestern University. 
Presentation by title only 


2:00 p.m. 


49-167. Formulas and Tables for the Calculation of 
the Magnetic Field Components of Circular Filaments 
and Solenoids. F. W. Grover, Union College 


49-168. General Theory, and Experimental Con- 
firmation, of the Moving Coil Fluxmeter. 7. J. 
Higgins, Glenn Robertson, University of Wisconsin 


49-169=ACO.* Nomenclature for the Symbolic 
Treatment of Sinusoids. W. R. LePage, Syracuse 
University 


Basic Science 


49-170. Nonharmonic Oscillations as Caused by 


Magnetic Saturation. Reinhold Rudenberg, Harvard 
University 

Thursday, June 23 

9:30 a.m. Transmission and Distribution 


and System Engineering 


49-171-ACO.* Planned Development of a Power 
System. WN. N. Smeloff, Pennsylvania Power and Light 
Company 


49-172. A 66-Ky Subtransmission Plan for a Metro- 
politan Area. K. M. Smith, E. L. Michelson, Common- 
wealth Edison Company 


49-173. Comparative Performance Records of Steel 
and Wood Transmission Lines. C. A. Booker, New 
England Power Service Company 


49-174, Stationary Networks and Transmission 
Lines Along Uniformly Rotating Reference Frames. 
Gabriel Kron, General Electric Company 


49-175. Overcurrent Investigation on a _ Rural 
Distribution System. G. F. Lincks, General Electric 
Company; D. R. Edge, Graybar Electric Company 
Inc.; W. C. McKinley, Central Electric Cooperative, 
Inc.; J. H. Leh, General Electric Company. Presenta- 
tion by title only. 
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49-01. Advances in Technique of Lightning 
Measurements. TJ. Brownlee, General Electric Com- 
pany. Presentation by title only 


49-177. Short-Circuit Currents 
Voltages on Rural Distribution Systems. W. H. 
Eason, I. B. Johnson, J. W. Kalb, General Electric 


Company; H. A. Peterson, University of Wisconsin. 
Presentation by title only 


9:30a.m. Symposium on Electrical Prop- 
erties of Semiconductors and the Tran- 
sistor 


(A). Nature of the Conductivity in Semiconductors, 
particularly Silicon and Germanium 


CP.** The Conductivity of Silicon and Germanium 
as Affected by Chemically Introduced Impurities. 
G. L. Pearson, Bell Telephone Laboratories, Inc. 


CP.** Nucleon-Bombarded Semiconductors. XK. 
Lark-Horovitz, Purdue University 


CP.** The Control of the Conductivity of Oxide 
Semiconductors by Admixture of Other Oxides: 
N. C. Jamison, Phillips Laboratories 


(B). Photo Effects in Semiconductors 


CP.** General Features of Photoconductivity and 
Photoemission in Semiconductors. Lloyd Smith, 
Cornell University 


CP.** External 
conductors. 


Photoelectric Effects 


in Semi- 


CP.** Internal Photoeffects in Germanium. J. N. 
Shive, Bell Telephone Laboratories, Inc. 


2:00 p.m. 


49-192. Use of Thyrite in Power Transformers. 
J. R. Meador, General Electric Company 


Transformers 


49-193. Controlled Temperature and Insulation 
Protection in the Operation of Power Transformers. 
W. W. Satterlee, R. D. Reed, Westinghouse Electric 
Corporation 


49-194. A Small High-Voltage Bushing Design for 
High Altitude. F. J. Vogel, Illinois Institute of Tech- 
nology; H. A. Hart, Armour Research Foundation 


49-195. Extremes in the Insulation Co-ordination of 
Oil-Insulated Transformers. F. J. Vogel, Illinois In- 
stitute of Technology 


2:00 p.m. Symposium on Electrical Prop- 
erties of Semiconductors and the Tran- 
sistor 


(C). Semiconductor Rectifiers 


—PAMPHLET reproductions of 
author’s manuscripts of the num- 
bered papers listed in the program 
may be obtained as noted in the 
following paragraphs. 


—PRICES for papers, irrespective 
of length, are 30 cents to members 
(60 cents to nonmembers) whether 
ordered by mail or purchased at 
the meeting. Mail orders are ad- 
visable, particularly from out-of- 
town members, as an adequate 
supply of each paper at the meeting 
cannot be assured. Only numbered 
papers are available in pamphlet 
form. 


—COUPON books in nine-dollar 
denominations are available for 
those who may wish this convenient 
form of remittance. 


—THE PAPERS regularly ap- 
proved by the technical program 
committee ultimately will be pub- 
lished in Proceedings and Trans- 
actions; also, each is scheduled to be 
published in Electrical Engineering 
in digest or other form. 
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and Recovery. 


CP.** Theory of Rectification. 


F. Seitz, Carnegie 
Institute of Technology 


CP.** A Comparison Between the Schottky Rectifier 
Theory and Measurements Upon Cuprous Oxide 
Cells. S. J. Angello, Westinghouse Research Labora- 
tories 


CP.** Boundary Layers in Rectifiers. H. Y. Fan, 
Purdue University 


CP.** Noise in Semiconducting Contacts. P. H: 
Miller, University of Pennsylvania 


(D). The Transistor 


CP.** Theory of Transistor Action. 


W. Shockley. 
Bell Telephone Laboratories, Inc. 


CP.** Equivalent Circuits for Transistor Action 
and Noise. R. M. Ryder, Bell Telephone Laboratories, 
Inc, 


CP.** The Possible Significance of Transistors in 
the Power Field. J. A. Hutcheson, Westinghouse Re- 
search Laboratories 


2:00 p.m. 
Lighting 


Land Transportation and 


49-176. Industrial Plants Prefer Diesel-Electric 
Switching Locomotives. Thomas J. Woods, Westing- 
house Electric Corporation 


49-186. Measurements of Erythemal Energy. Hoyt 
S. Scott, General Electric Company 


49-187. Saving Time in Testing the Life of In- 
candescent Lamps. W. R. Purcell, Sylvania Electric 
Products 


(Presentation of the foregoing papers will be followed 
by a meeting of the Land Transportation Committee) 


Friday, June 24 


9:30 a.m. Symposium on Primary Net- 
work Systems 


49-178. Improvements to Oklahoma City Primary 
Network. Bryce Brady, Oklahoma Gas and Electric 
Company 


49-179, Primary Networks on the Duquesne Light 
Company System. W. P. Holben, J. E. Lange, Du- 
quesne Light Company 


49-180. Design and Experience With 4-Ky Primary 


Network Systems in the Washington Area. W. J. 
Lank, Potomac Electric Power Company 


49-181-ACO.* Primary Network Installations on 
the Boston Edison Company’s System. L. J. Weed, 
Boston Edison Company 


9:30a.m. District Branch Prize Papers 


Presentation of -District-_Branch Prize Papers by the 
winners from the odd-numbered Districts (1, 3, 5, 7, 9) 


9:30 a.m. 


CP.** The Basic Optics of Infrared Radiation. 
R. C. Lord, Massachusetts Institute of Technology 
Spectroscopy Laboratory 


CP.** Radiation Detectors Applicable to Infrared 
Investigations. A. R. Dennett, Eppley Laboratories 


Infrared Radiation 


CP.** A New Thermionic Detector for Infrared 
Radiation. E. D. Wilson, Westinghouse Electric 
Corporation 


CP.** New Military Needs in the Infrared. C, S. 
Woodside, Navy Bureau of Ships 


CP.** Industrial Applications of Infrared Spectros- 
copy. Van Zandt Williams, Perkin-Elmer Corporation 


9:30a.m. Pulp and Paper 


CP.** Subcommittee Report on Electric Equipment 
for Paper Mill Supercalenders, Part I. V. B. Baker, 
Westinghouse Electric Corporation 


CP.** Subcommittee Report on Electric Equipment 
for Paper Mill Winders. C.D. Beck, General Electric 
Company 

2:00 p.m. Electric Heating 


49-182. Reduction of Interference From Radio- 


*ACO: Advance copies only available; not intended 
for publication in Transactions. 


**CP;: Conference paper; mo advance copies are 
available; not intended for publication in Transactions. 
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Frequency Heating Equipment. G. W. Klingaman, 


Radio Corporation of America 


CP.** High-Temperature Ceramic Insulations. Hans 
Thurnauer 


CP.** Electrode-Type Electric Steam Boilers and 
Water Heaters. S. A. Williams 


CP.** Temperature Measurement for Infrared 
Heating Processes. W. F. Hicks 


CP.** Some Problems in the Measurement of Low- 
Intensity Fields at Ultrahigh Frequencies. C. W. 
Frick 


2:00 p.m. Magnetic Amplifiers And D-C 
Saturated Reactors 
49-183-ACO.* Fundamentals of the Amplistat, a 


Magnetic Amplifier. R. E. Morgan, General Electric 
Company 


49-140. Self-saturation in Magnetic Amplifiers. 
W. J. Dornhoefer, Vickers, Inc. 

49-139. Analytical Determination of Characteristics 
of Magnetic Amplifiers With Feedback. D. W. 
VerPlanck, L. A. Finzi, D, C. Beaumariage, Carnegie 
Institute of Technology 

49-198. A Method for Designing Pulse Trans- 
formers. H. S. Kirschbaum, C. E. Warren, Ohio State 
University 


2:00 p.m. 


CP.** Railway Battery Maintenance. 
Boston and Maine Railroad Company 


Storage Batteries 
E. K. Bloos, 


CP.** Prolonging Battery Life. Doctor Eugene 


*ACO: Advance copies only available; not intended 


for publication in Transactions. 
**CP: 
available; 


Conference paper; no advance copies are 
not intended for publication in Transactions. 


Willihnganz, Gould Storage Battery Company 


CP.** Design and Application of Dry Disk Rectifiers 
H. H. Zielinsky, E. A. Harty, General Electric Company 


2:00 p.m. Applied Mathematics 


Introduction. M. G. Malti, Cornell University 


CP.** History and Co-ordination of Operational 
and Transform Methods. M. F. Gardner, Massa- 
chusetts Institute of Technology 


CP.** Application of Operational and Transform 
Methods. L. A. Pipes, University of California 


49-184. A Derivation of Heaviside’s Operational © 
Calculus Based on the Generalized Functions of 
Schwartz. J. J. Smith, P. L. Alger, General Electric 


Company 

49-185=ACO.* Correlation of the Methods of 
Operational Calculus. W. A. Lewis, Illinois Institute 
of Technology 


_——————————————————————————————————————————————————————————— TE 


activities for students. In the morning the 
winners of the District prizes from the odd- 
numbered Districts (this being an odd- 
numbered year) will present their papers 
before a joint student and member session. 
The afternoon will start with a special 
luncheon, as guests of the General Electric 
Company at the Thompson Club, Nahant, 
Mass. ‘Transportation will be provided. 
The day will wind up with either a boat 
trip or field day where tennis, baseball, or 
swimming can be enjoyed on the grounds of 
the Thompson Club. The wives of students 
are cordially invited to attend. 

Students outside of District 71, who plan to 
attend on Friday, June 24, should write 
to Professor E. W. Boehne, Massachusetts 
Institute of Technology, Cambridge, Mass. 
If quarters other than the New Ocean House 
are desired, this information should be 
included. 

The Student Committee includes: A. H. 
Howell, Tufts College; F. B. Naka, Harvard 
University; C. E. Richards, Northeastern 
University; E. W. Boehne (Chairman), 
Massachusetts Institute of Technology. 


SECTION DELEGATES TO DISCUSS 
PUBLICITY 

A special session to discuss Institute and 
Section publicity has been scheduled for 
Section delegates at the meeting. The 
session will be held in the ballroom of the 
New Ocean House at 9:30 on the morning 
of Tuesday, June 21. 

The program of publicity discussion has 
been arranged by the Committee on Public 


Relations under the chairmanship of R. Karl 
Honaman, in collaboration with J. C. 
Strasbourger, Chairman of the Sections 
Committee. There will be several brief 
talks by publicity specialists, and a detailed 
discussion of a kit of instructions and sample 
news releases designed to assist the Sections 
in handling local and regional press relations 
and news stories for trade magazines. C. S. 
Purnell, Vice-Chairman of the Sections Com- 
mittee, will preside. 

This meeting of the Section delegates is 
a step towards formulating a continuous and 
integrated program of information for the 
public concerning the affairs of the Institute. 


SUMMER GENERAL MEETING COMMITTEE 

The personnel serving on the Summer Gen- 
eral Meeting Committee includes the follow- 
ing: 


E. W. Davis, General Chairman; M. A. Princi, Vice-Chatr- 
man; R. E. Muehlig, Secretary-Treasurer; R. G. Porter, 
R. G. Slauer, F. P. Taugher, Members-at-Large 


Also included are the chairmen of the 
various other meeting committees: 


A. L. O’Banion, Registration; H. B. McIntyre, Publicity; 
G. J. Crowdes, Entertainment and Banquet; A. B. White- 
house, Transportation; R. G. Connors, Hotels; J. R. 
Macintyre, Inspection; C. A. Corney, Finance; E. W- 
Boehne, Students; J. O'R. Coleman, Meetings and Papers; 
F. S. Bacon, Jr., Hospitality; Mrs. F. B. Haeussler, 
Ladies; A. F. Lukens, Sports 


Industrial Applications Featured 


at Buffalo Electron Tube Conference 


Industrial applications of electron tubes 
was the subject of the second AIEE con- 
ference on electron tubes which attracted 
an audience of more than 238 persons in 
Buffalo, N. Y., April 11-12, 1949. Sixth 
in the series of the new type of AIEE meet- 
ings—known as the AIEE Conference— 
(EE, Feb ’48, p 189), this was the second one 
on the subject of electron tubes, the first 
being held in Philadelphia, Pa., March 
29-30, 1948. This year’s conference was 
sponsored jointly by the ATEE Subcom- 


mittee on Electron Tubes of the AIEE 
Electronics Committee, the AIEE Subcom- 
mittee on Electronic Control of the AIEE 
Industrial Control Committee, and the 
Niagara Frontier Section of AIEE. 


PURPOSE OF CONFERENCE 


The purpose of the conference was to 
provide an opportunity to discuss the appli- 
cations of electron tubes in the industrial 
field, and the 2-day program which included 
some 20 papers, was planned to cover ex- 


At the speakers’ table during the dinner which was a feature of the recent Conference on In 
in Buffalo, N. Y., are shown, left to right: E. H. Vedder; 
speaker of the evening; Professor W. G. Dow, 
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dustrial Applications of Electron Tubes. 


W. C. White; R.S. Gardner; H. L. Palmer; Dr. K. H. Kingdon, main 
toastmaster; H.C. Steiner; O. W. Livingston; J. E. Sowers; H. F. Dart 
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periences of the users and designers of equip- 
ment utilizing electron tubes, as well as 
those responsible for designing and rating 
industrial electron tubes. The four sessions 
included such subjects as industrial elec- 
tronic applications, problems of electronic 
equipment users, problems of electronic 
equipment design, and those of the tube 
designer. 

J. E. Sowers, Chairman of the AIEE 
Niagara Frontier Section, welcomed the 
visitors to the conference. A few remarks 
outlining the general program were presented 
by H. L. Palmer, who also acted as confer- 
ence cochairman. A review of last year’s 
Conference on Electron Tubes for Instru- 
mentation and Industrial Use was presented 
by J. G. Reed, Jr., Chairman of the Joint 
Subcommittee on Electronic Instruments. 


SESSION SUBJECTS 


The subject of the first session was indus- 
trial electronic control applications, and 
was presided over by W. C. White of General 
Electric Company, Schenectady, N. Y. 
Speakers outlined the progress already 
made in the field of electronic control in 
industry. Included were technical con- 
siderations in the application of electron 
tubes to such fields as control of d-c motors, 
regulators and regulating systems, control of 
a-c power, relaying devices, and photo- 
electric control. 

Problems of electronic equipment users 
were the subject of the second session, which 
was presided over by J. A. Gienger, Eastman 
Kodak Company, Rochester, N. Y. Two 
papers were presented during this session, 
one on maintenance of electron tubes and 
controls in industry by M. A. Dragics, Owens 
Corning Fiberglas Corporation, and the 
other on functional life tests of high-vacuum 
tubes by J. L. Wagner and K. Koos, Inter- 
national Business Machines, Endicott, N. Y. 
The most important problems that the users 
face, according to these papers, was that 
of training maintenance personnel, a need 
for more basic research to determine why 
tubes fail, and an accurate means of deter- 
mining tube life to minimize unscheduled 
interruption of production caused by tube 
failures in control equipment. 

The third session was devoted to problems 
of electronic equipment design and was 
presided over by H. L. Palmer, General 
Electric Company, Schenectady, N. Y. 
Tube ratings as applied to industrial control 
equipment, desirable improvements in tube 
characteristics and ratings, mechanical de- 
fects in tubes, problems related to com- 


Analysis of Registration, Conference on 
the Industrial Application of Electron 
Tubes, Buffalo, N. Y. 


———— 


District Members Nonmembers Totals 
Pe terete sists. hier Tolle sists. Hhyae G3Syar see ts 120 
Darsnisyas Fass. LS Se epi ataeot Dpy Mears apease 3 ‘aps 40 
Sr Ce Dara dtacesdias tare Mi fog aerre-a cstraweyala eile 29 
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‘Oo Secs iene. Ee Rn ieee Ds sw aera cn cten ee 0 
(ptotnoer ee (Har OrAOae DT wierds. ash ighe 2 
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* District in which meeting was held. 
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ponents used in industrial electronic equip- 
ment design, and selection of use of capacitors 
in electronic control equipment, were among 
the topics discussed. 

Professor C. H. Willis, Princeton Uni- 
versity, Princeton, N. J., presided over the 
fourth and last session which was devoted 
to problems of the tube designer. The 
topics discussed in this session were devoted 
mainly to an explanation of how various 
types of industrial tubes are rated, and the 
reasons for these ratings. The topics 
included ratings of ignitrons for a-c control, 
ignitrons for rectification, mercury thyra- 
trons, inert gas tubes, radio receiving-type 
tubes, and phototube characteristics. 

The conference program included an 
inspection trip of Westinghouse Electric 
Corporation’s Buffalo plant where a large 
variety of industrial electronic control 
equipment was being manufactured. On 
Monday evening a dinner was held and 
Professor W. G. Dow, University of Michi- 
gan, acted as toastmaster. The main 
speaker of the evening was Dr. K. H. 
Kingdon, assistant director of the General 
Electric Research Laboratory in charge of 
the Knolls Atomic Power Laboratory, who 
spoke on ‘‘The Production and Utilization 
of Nuclear Fuel.’? He described how an 
atomic reactor operates and the General 
Electric Knoll’s Atomic Power Laboratory 
now undergoing construction. 

H. C. Steiner, conference cochairman, 
ended the conference by summarizing the 
results of the 2-day discussions. He pointed 
out the need for longer tube life, better 
quality of tubes, more standardization in 
the industrial tube manufacturing industry, 
and a better understanding of the basic 
physics underlying tube emission. 

In addition to digests of most of the 
papers presented at the conference, which 
appear in this issue (pages 525-30), the full 
text of the papers and discussions presented 
are in preparation and soon will be avail- 


able, at $3.50 each. Advance orders for 
the publication should be sent, with re- 
mittance, to R. S. Gardner, AIEE Head- 
quarters, 33 West 39th Street, New York 18, 
IN NG 

Copies of the booklet embodying the 
papers presented at last year’s conference 
are still available and may be obtained from 
the AIEE Order Department, 33 West 
39th St., New York 18, N. Y., as follows: 


“Report on Electron Tube Survey of Instrument Manu- 


facturers and Laboratories” at $2 per copy ($1 to AIEE 
members) 


“Conference on Electron Tubes for Instrumentation 


and Industrial Use” at $3 per copy ($1.50 to AIEE 
members) 


A special combination offer wherein 
both publications ordered at the same time 
may be had at the special price of $2 to 
AIEE members and $4 to nonmembers. 


COMMITTEES 


Several committees were responsible for 
the success of the Buffalo conference. These 
include the following: 


Program Committee: O. W. Livingston, Chairman, 
W. H. Elliott, session 7; J. W. Picking, session 2; J. D. 
Sauter, session 3; D. E. Marshall, session 4; R. W. 
Staggs, inspection trip; D. V. Edwards; K. P. Puchlowski; 
H. L. Palmer; H. C. Steiner 


Publicity Committee: H. F. Dart, Chairman; R. E. 
Graham; C. S. Brumbaugh 


Publication Committee: K. P. Puchlowski, Chairman; 
B. F. Tellkamp 


Niagara Frontier Section Committee: E. H. Vedder, 
General Chairman; C. J. Brumbaugh, Vice-Chairman; 
T. O. Zittel, Treasurer; R. G. Harper, publicity; V. A. 
Leitzke, registration; D. J. Munhall, hospitality; K. P. 
Puchlowski, publication 


In addition, the Executive Committee 
consisted of Conference Cochairmen H. L. 
Palmer and H. C. Steiner and Treasurer 
T. O. Zittel. Headquarters representatives 
at the conference were R. S. Gardner, 
and Associate Editor E. E. Grazda of Elec- 
trical Engineering. 


Engineer’s Role in Growth of Southwest 


Is Theme of Successful Meeting in Dallas 


The 3-day meeting of the AIEE South 
West District, held in Dallas, Tex., April 
19-21, 1949, featured ‘‘The Electrical Engi- 
neers’ Contribution to the Growth of the 
Southwest.’’ ‘This theme was the subject of 
one of the general sessions and an address at a 
preceding luncheon meeting entitled “‘Eco- 
nomic Development of the Southwest’’ by 
John F. Falvey, Consultant in Public Utility 
Relations, served admirably as an introduc- 
tion. Many of the papers which were pre- 
sented in the seven technical sessions com- 
pleting the program testified as to the many 
ways in which electrical engineers are meet- 
ing this challenge in a region of extremely 
rapid growth. In addition, two sessions 
were held in which papers were pre- 
sented by the students, and inspection trips 
were taken to nearby industries with en- 
tertainment in the evenings and a specially 
arranged program for the ladies. The 
total attendance of 783 members, guests, and 
students, evidenced one of the most success- 
ful District meetings in the annals of the 
Institute. 
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OPENING MEETING 


The meeting was opened by Elgin B. 
Robertson, General Chairman, who intro- 
duced the other members of the District 
Meeting Committee. Thanks and apprecia- 
tion were expressed for the arrangements. 
made as well as to those who would preside 
and present papers. ‘The next speaker, Vice- 
President George N. Pingree, explained the 
rapid growth in the petroleum and chemical 
industries as well as in the electrical industry 
which has surged ahead with great rapidity 
since V-J Day. He stated that the members. 
of the new generation must more than be 
technicians; they must be professional engi- 
neers and the future depends upon the 
students of today. He remarked that since 
the AIEE was founded, it has been fortunate 
in leadership and he introduced President Lee 
as one who has carried the message of In. 
stitute work to every part of the country. 


OUR INSTITUTE 


In his opening remarks, President Lee 
called attention to the theme of the meeting. 
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Chairman O. S. Hockaday of the Meeting 
and Papers Committee at the recent 
South West District Meeting in Dallas 


Elgin B. Robertson, General Chairman 
of the 1949 South West District Meeting 


John W. Carpenter, President of the 
Texas Power and Light Company, who 
conducted the general session 
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“What Electrical Engineers are doing to 
Meet the Needs of the Growing Southwest.” 
His message was inspiring as he brought with 
him valuable experiences out of having 
visited various Sections throughout the 
country from the time of the inauguration of 
the 82d Section in Richland, Wash., with a 
surprising turnout of 168 people up to the 
present. He referred to meetings in Arizona 
and Florida where members came from con- 
siderable distances away to attend and he 
stressed the value of friendships in the Insti- 
tute. He pointed out that in back of all 
progress stands the civil, chemical, and 
mechanical engineers, and in back of the 
telephone, telegraph, radio, great power 
developments, transmission, distribution, and 
utilization of electric energy stands the elec- 
trical engineer. The Institute membership 
has grown to 31,000 with 84 Sections and 129 
Branches and with close co-ordination be- 
tween the Sections and Branches. 

With the increase in growth of the Insti- 
tute and rising costs, President Lee outlined 
steps which have been taken to operate 
within a balanced budget. He cited the fact 
that Past-President Hull was among the 
first to increase the income. The price for 
preprints was raised to 30 and 60 cents per 
copy to make them more nearly self-support- 
ing. In connection with meetings, there 
had been a debit of some $31,000 per year 
which has been offset largely by the intro- 
duction of a registration fee of $2 to members 
and $3 to nonmembers for the District meet- 
ings, with a fee of $3 for members and $5 for 
nonmembers at the general meetings. The 
yearly page content of Electrical Engineering 
had been slightly reduced by 135 pages 
effecting a saving of some $16,000 with the 
advantage of less weight and these pages 
have not been missed by the members. In 
these ways expenses have been kept within 
income. As to the future, President Lee 
explained that the Board of Directors had 
requested all committees to make 5-year 
estimates which were due on April 1 and the 
final report would be made at the time of the 
Summer General Meeting. 

With reference to the studies which have 
been made in regard to the organization of 
the engineering profession, the speaker ex- 
plained that Plan D for an over-all engineer- 
ing organization had been referred to the 
Engineers’ Joint Council. Many of the 
younger engineers were in favor of this plan 
because they felt it would bring about greater 
recognition. Speaking from experience, 
President Lee explained that professional 
recognition comes largely from contacts with 
the public rather than from the engineers’ 
contact with engineering societies. Medical 
doctors come in close contact with the per- 
sonal lives of their patients. President Lee 
explained that engineering registration is at 
least 25 years old and that there is now a law 
in every state a test to the ability of engineers 
to take hold in matters. The National 
Society of Professional Engineers has been 
growing rapidly and all matters pertaining to 
licensing should be processed through the 
state societies. In conclusion, President Lee 
urged all engineers to be the best engineers 
possible but to allow some time for other 
activities. 


ELECTRICAL ACTIVITY IN 


STRUCTURE 


CRYSTAL 


The meeting was addressed by Dr. Jack 
T. Wilson, Physicist, Allis-Chalmers Manu- 
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facturing Company, on the subject of “The 
Significance of Electrical Activity in Crystal 
Structure.” Dr. Wilson spoke of work with 
aluminum phosphate crystals and of the 
work done by Dr. Fallon of the University of 
Toronto in implanting active crystals in the 
lung tissue of animals. He explained the 
danger of beryllium oxide and the growth of 
tissue at the point of cut. 
With regard to silicosis, he referred to the 
mining of diatomaceous earth in central 
Italy. Workers handling the material be- 
fore it was heat-treated were found to be free 
of silicosis. The lung tissue of workers who 
handled the material after it had been heat- 
treated in a kiln at a high temperature were 
found to suffer from silicosis on examination. 
He explained that the heat treating process had 
changed the crystalline structure to electri- 
cally active material and that this discovery 
constituted the basic contribution of the 
electrical engineer to medical science. 


LUNCHEON MEETING 


The principal feature of a well-attended 
luncheon was an address “Economic De- 
velopment of the Southwest,” by John F. 
Falvey, Consultant in Public Utility Rela- 
tions—Financial and Public. State by state 
and city by city, Mr. Falvey presented data 
and analyzed them to show the phenomenal 
growth of the Southwest in recent years. 
From a recent study made by The Terri- 
torial Information Department of Chicago, 
he pointed out that 279 new industrial plants 
valued individually at $100,000 or more had 
located in the Southwest in the 3!/2 postwar 
years from July 1945 through December 
1948 or had contracted for construction in 
that period. This was 10 per cent of the 
2,663 new plants built or contracted for 
throughout the entire country in the same 
period. He pointed out that still more 
significant was the fact that these South- 
western plants had a value of $353,000,000 or 
16 per cent of the $2,147,900,000 value of 
plants building or préposed for the entire 
country in the same 42-months. Texas was 
the leader in this sharp expansion with 263 
new plants contracted for at a price of 
$323,400,000 with the 94 per cent of the 
Southwestern plants and 92 per cent of their 
contracted investment value. This indus- 
trial development was not considered a post- 
war flash, but the location of war plants in the 
area to avoid bomb threats and to get nearer 
the source of raw material supplies did give 
the Southwest some 600 war plants at a cost 
of about $1,500,000,000. Many of these 
war plants have been successfully converted 
to peacetime utilization. As to the refineries, 
chemical plants, and basic metal facilities, 
these have continued in operation and the 
smaller ordnance plants have shifted to 
fabrication of steel and to the production of 
metal products. Numerous other smaller 
plants have converted to food processing and 
to production of rubber goods, glass, and 
other items. Utilization of these war-built 
facilities, in addition to stimulating employ- 
ment, has diversified the industrial structure 
of the Southwest. Chemical plants have 
accounted for 80 per cent of new plant con- 
struction in Texas in the three years ended 
last July. Chemical plants are important 
because of the synthetic products, rubber, 
carbon black, plastics, paint, and so on, and 
the various other segments of industry which 
they attract into an area. Similar reports 
from neighboring states all showed industrial 
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gains, some brought about through the activ- 
ities of state planning agencies which have 
been instrumental in attracting industries 
and processing the natural resources of the 
localities. Kansas and Arkansas have gained 
back some of the population lost a decade ago. 

As for the present and the immediate 
future, Mr. Falvey drew on reports from the 
Federal Reserve Banks of the districts, the 
railroads, and The College of Business Ad- 
ministration of the University of Oklahoma 
which indicated that the construction of 
manufacturing plants has fallen off below 
the levels of a year ago. However, the 
causes which usually generate a violent busi- 
ness reversal are not present as yet. After the 
present period of levelling off or a period of 
readjustment, an upsurge was predicted and 
the speaker cited the report of Dr. Virgil 
D. Reed, aptly titled “Jack Pot for 1960” 
which was carried in ‘Nations’ Business,” 
February 1949 edition of the Readers Digest. 
By that time, national population will have 
increased nearly seven per cent and from 
about 1962-1970, Dr. Reed predicted that 
we will hit a real jack pot with another six 
million people added to our population. 
The estimate was predicated on the sharp 
wartime and postwar increase in the mar- 
riage rate. 

In considering the economic growth of the 
region, the speaker mentioned some of the 
adverse factors such as the need to develop 
underground and ground water supplies to 
meet increasing demands. While there is 
plenty of surface water in most parts of the 
Southwest, it would take time and a lot of 
money to construct dams and impound the 
streams—even then, the relative warmth of 
the surface water and its tendency to pick up 
impurities would limit its usefulness. This 
factor, together with the need to construct 
recreational, church, school, hospital, and 
highway facilities, would mean ever-increas- 
ing tax burdens. These various social fac- 
tors.are considered of the utmost importance 
if industrial growth is to be sustained and 
maintained. 

In conclusion, Mr. Falvey complimented 
the utilities in the region on having done a 
magnificent job in the past few years in taking 
care of sharply expanding loads and in help- 
ing to promote the self-sufficiency of the 
growing area. He warned that the “‘brea- 
ther’ or rest period might not come and 
if it does, it probably will be of short duration. 
All authorities on whose collective thinking 
the speaker had drawn seemed agreed that 
the recent dropping off of the rate of indus- 
trial expansion is merely a temporary de- 
velopment. From budget estimates which 
he had seen, Mr. Falvey stated that the 
utilities were aware of the immensity of the 
task with which they are confronted. Utili- 
ties in Missouri anticipate from 32 per cent to 
37 per cent further gain in peak demand in the 
five years through 1953. Industrial growth 
in Kansas, for the same 5-year period, will 
mean roughly another 25 per cent or so 
gained in peak demand on the systems. In 
Texas the outlook seems to range from a 20 
per cent gain in 1949 over 1948 to about a 
40 per cent gain between last year and 1953, 
and in the city of Houston, the peak demand 
by 1951 is esimated to be around 50 per cent 
to 60 per cent above 1948’s high level. 
Similar expansion is anticipated for the 
eastern portion of Texas, bordering on 
Arkansas and Louisiana. When an area 
realizes its problems and when business, farm, 
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and financial groups act in concert to over- 
come them, a long forward step has been 
taken and one can feel reasonably sure of a 
favorable outcome. ' 

The Luncheon Meeting was presided over 
by J. B. Thomas, who took occasion to intro- 
duce President Lee; the presidential nom- 
inee, J. F. Fairman; Past-President Blake 
D. Hull; and Secretary H. H. Henline; as 
well as the speaker. 


THE ELECTRICAL ENGINEERS 
CONTRIBUTION TO THE GROWTH OF THE 
SOUTHWEST 


A well-rounded symposium on the subject 
of ‘“The Electrical Engineers Contribution to 
the Growthof the Southwest,”’ was presented 
from five different points of view, the elec- 
trical utilities, communication companies, 
heavy industry, manufacturers, and educa- 
tional institutions, by speakers who are well 
qualified in these respective fields. The 
meeting was ably conducted by John W. 
Carpenter, President of the Texas Power and 
Light Company, who appropriately inter- 
jected remarks from a background of more 
than 50 years experience in the utility field. 
In opening the meeting, he stated that no 
association in the history of this country has 
rendered more to the people than the mem- 
bers of the AIEE. The South West District 
was considered by Mr. Carpenter one of the 
greatest of the ten Districts, with the most 
opportunity, and he considered Texas as the 
hub of the Western Hemisphere and as the 
safest area from bomb threats. He stressed 
the importance of aviation in carrying on a 
war and he cited the importance of electrical 
engineering in the development of aviation 
and transportation. ‘The region has tremen- 
dous responsibilities for the future. 


Electrical Utilities. From the point of view 
of the electrical utilities, George L. Mac- 
Gregor, President of the Dallas Power and 
Light Company, presented charts and figures 
to show how the utility plants have.kept pace 
with the extremely rapid growth of the 
region. With the end of the war, demands 
did not cease, but the load jumped up. 
Power curtailment was very limited and only 
for the duration of certain periods. With 
present capacity at 2,292,000 kw, new plant 
capacity will be added right along and some 
utilities will have more than doubled their 
plant accounts in the next five years. Mr. 
MacGregor pointed out that costs are down 
27 per cent while the cost of living is up. 
There has been a saving in plant operation 
through fewer attendants, interconnected 
systems, the ability to operate lines at higher 
voltages, and lower cost of capacity in larger 
units. They now are thinking in terms of 
60,000-kw units, illustrated by the Mountain 
Creek Station. All of these factors, which 
are contributions of the engineers, have made 
it possible in the utilities to operate through 
the last five years without raising rates. In 
conclusion, he explained that government 
hydroelectric power, if sold in competition, 
would be disastrous, but if intergrated with 
the present steam generating system, it 
would be a great benefit. 


Communication Companies. From the point 
of view of communications, H. R. Fritz, 
Chief Engineer of the Southwestern Bell 
Telephone Company, presented charts and 
data to show the enormous increases in plant 
investment, station growth, miles of circuits, 
and rural statistics which have taken place in 
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the six states of the Southwest and in Texas 
alone in recent years. He pointed out that 
109,000 stations and substations have been 
added since 1940, and the number of circuits 
involved have more than doubled in the last 
two years. 


With respect to the future, Mr. Fritz ex- 
plained that 101 new buildings are under- 
way in the Southwest, 77 of which will be in 
Texas. With respect to new types of service, 
he mentioned the mobile radio, telephones, 
underground coaxial cables, and a nation- 
wide tol! dialing system. 

The importance of the telegraph in the 
rapidly expanding industrial Southwest was 
cited by Mr. Fritz and he presented data 
furnished by F. B. Bramhall of the Western 
Union Telegraph Company in regard to the 
“Record Communication Facilities.’ Four 
automatic telegraph switching centers which 
give instantaneous direct service to a total of 
11 such area centers serving the rest of the 
nation have been installedrecently. Through 
these centers, message traffic is flashed to its 
destination without manual retransmission at 
an unprecedented speed. The newer and 
finer telegraph service represents a $70,000,- 
000 expenditure with Dallas as a communica- 
tion hub. To provide a network of addi- 
tional channels necessary for the operation 
of a new system, various systems are being 
used which permit the transmission of as 
many as 288 telegrams simultaneously over a 
pair of wires. The number of carrier cir- 
cuits was doubled in 1948 and there is now in 
operation 1,410,000 channel miles of carrier 
systems. 

In conclusion, Mr. Fritz mentioned the 
time saved by new machines and he described 
as outstanding the ‘‘Desk-Fax,’’ a miniature 
facsimile machine which brings world-wide 
telegraph and cable communication within 
arms reach of the user. With this machine, 
the sending of a telegram is reduced to the 
simple process of placing a message on a 
cylinder and pressing a button. Electric 
impulses transmitted as a stylus passes over 
the message, flash over the wire and cause the 
receiving machine to create an exact pic- 
torial reproduction of a special telegraph 
blank. The ‘‘Desk-Fax’’-is also a receiving 
machine and soon will be placed in offices 
of businessmen in Dallas and Houston, pro- 
viding continuous telegraphic connection. 


Heavy Industry. ‘The point of view of heavy 
industry was expressed by G. R. Walton, 
Industrial Representative of the United Gas 
Pipe Line Company. He explained that the 
South and Southwest long had been shipping 
out raw materials, but that situation soon 
would be improved. He considered the 
saw mills to be one of the most stable indus- 
tries which will be active long after the sulfur, 
oil, and gas have been depleted. Refores- 
tration is going on rapidly and six million 
pine seedlings will be set out in 1949. Ina 
favorable climate, southern pine seedlings 
grow to 8-inch calibre in about eight years. 
Improvements in material handling, treat- 
ment, and disposal of waste materials all 
provide increased opportunities for trained 
engineers. 

With respect to iron and steel, he pointed 
out that Oklahoma has large deposits which 
compare favorably with the Birmingham area 
and there is also limestone and coal nearby. 
With the expansion of the Houston Steel 
Plant, the industry was here to stay and grow, 
and he again cited the importance of the 
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electrical engineer in developing and apply- 
ing precision control. In respect to the oil 
and chemical industries, Mr. Walton drew 
attention to electric compressors, fully auto- 
matic electric pump drives, and the possibili- 
ties of developing a vast variety of synthetic 
products in regard to which no one could 
gauge the future. In all these activities, he 
placed the electrical engineer with his 
knowledge of control systems and of instru- 
ments as a very important individual. 


Manufacturers. From the point of view of 
the electrical manufacturer, W. J. Donald, 
President of the National Electrical Manu- 
facturers Association, cited numerous con- 
tributions of the electrical engineer with re- 
spect to the special requirements of the indus- 
tries in the region. In connection with the 
mining and petroleum industries, he cited the 
development of dampproof and explosion- 
proof equipment, as well as the development 
of seamless steel tubing and the welding 
equipment to produce the results. He refer- 
red to the fact that the gas turbine is a com- 
plete unit which will become more economi- 
cal as labor costs increase. In reference to 
oil well drilling, he cited that electric power 
has increased the flexibility and control of 
this operation and there is a trend to use 
more electric power for deep well drilling 
beyond 10,000 foot depths. Also in connec- 
tion with oil well pumping, splashproof 
equipment has been valuable. He pointed 
out that with electrolytic processes large 
quantities of cheap power are essential and 
data were given on the generating capacities 
required. He pointed out also that genera- 
tors have been made so reliable that they 
can be located in less accessible places. The 
importance of the rectifier in these industries 
was mentioned. ‘The speaker referred to the 
nonferrous metals industries, copper, gold, 
silver, lead, large deposits of which are 
located by electrical instrumentation. Speci- 
ally designed equipment has been developed 
for use in the damp locations underground. 
In speaking of the central station industry, 
he referred to the unit substations and the 
great increase in kilowatt sales which were 
about four times in 1947 what they were in 
1927. He also spoke of the improvements in 
domestic appliances, refrigerators, ranges, and 
so on, and the greatly increased number of 
these appliances which have been installed. 
In conclusion, Mr. Donald stated that the 
contribution of the electrical engineer has 
been greatly to increase the efficiency of all 
apparatus. 


Educational Institutions. For the educa- 
tional institutions, an excellent survey of the 
situation was presented by Dr. Umphrey 
Lee, President of Southern Methodist Uni- 
versity. In regard to the number of elec- 
trical engineers necessary, Dr. Lee frankly 
stated that he did not know. The number of 
engineers in any factory is asmall proportion 
of the total employees, but they are a small 
proportion which cannot be neglected. The 
speaker drew an interesting comparison be- 
tween the number of engineers turned out in 
the six Southwestern states as compared with 
the four states bordering on the Chicago area. 
Last year 910 undergraduate engineers were 
turned out in the Chicago area, whereas in 
the six Southwestern states, the number was 
610. The number of doctorate degrees, in 
the Chicago area, was 45 as compared to 
only one in the Southwestern states. Dr. 
Lee concluded that the Southwest was turn- 
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ing out as many undergraduate engineers as 
were needed, but he stated that the colleges 
need the help of industry and that it is not a 
good idea to graduate more engineers thancan 
be absorbed. Thus he suggested that indus- 
try and education should get together. 

In conclusion, Dr. Lee spoke on the quality 
of engineers and it was his belief that they 
ought to have a little bit more than engineer- 
ing. He personally believes that the engi- 
neers in Europe, as well as the doctors and 
other technical men, have been simply the 
hired men. He suggested that engineers 
change their ideas about politics as they have 
a stake in such matters, and that since brains 
are needed there, engineers should take their 
proper political responsibilities. 


TECHNICAL SESSIONS 


In the seven technical sessions which were 
held, many of the papers and discussions 
supplemented the general theme of the 
meeting in that they brought out the lastest 
designs and practices in the region of the 
Southwest. For example, a paper was pre- 
sented on ‘Performance of Diesel-Electric 
Rig for Deep Well Drilling,’’ by E. C. Clark of 
the General Electric Company, in which the 
characteristics of flexibility of this type of rig 
with its Ward-Leonard control were clearly 
brought out by the author. The advantages 
of engine operation at reduced speeds and 
the flexibility of control were brought out by 
the coauthor, B. L. Moore of the Humble Oil 
and Refining Company. After 21/2 years’ 
service, one diesel engine was taken down 
which required no new rings or pistons, re- 
sulting in considerably lower engine main- 
tenance. In another paper, ““The Need of 
Lightning Protection for Rotating Electric 
Prime Movers in Pipe Line Stations,’’ the 
question of lightning protection in an area of 
severe lightning exposure was thoroughly dis- 
cussed. In the same session, still another 
paper described a large paper mill and the 
attendant problems, and another described 
the large electrolytic zinc plant of the Ameri- 
can Smelting and Refining Company at 
Corpus Christi, Tex. 

In another session on power generation, 
“The Combustion Gas Turbine and Its 
Application as a Prime Mover for the 
Generation of Electric Power, and Other 
Uses,”’ was described by B. G. Hatch of the 
General Electric Company. This newest 
type of prime mover is particularly adaptable 
in the region of the Southwest where there is a 
scarcity of water and an abundance of fuel. 
In addition to the foregoing advantages, Mr. 
Hatch mentioned a number of other advan- 
tages and possible applications. He state 1 
that the gas turbine is a complete power plant 
in one unit with reasonably small dimensions, 
so the requirements for foundation and build- 
ing are a minimum. In units with an incre- 
ment from 3,500 to 5,000 kw, gas turbine 
application seems limited as a base load 
power plant on small systems and for use at 
the end of transmission lines at peak loads. 
It can be started in a matter of minutes and 
so it can be shut down. It also has possi- 
bilities as a 3,500-kw mobile unit car or a 
5,000-kw mobile unit mounted on two cars. 
There is the possibility of adding a third car 
which would be the electric substation, cir- 
cuit breakers, and other apparatus. Mr. 
Hatch also cited the possibility of application 
of the gas turbine as a mechanical drive unit 
for fuel and pipe line pumping. He stated 
that so far six units have been sold and by the 
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end of the year there will have been four or 
five units in operation. 

Other sessions dealt with the problems of 
relays and protective devices, transmission 
and distribution, as well as the newest of 
energy sources “‘nucleonics.”’ 


STUDENT SESSIONS 


During the meeting, two student sessions 
were held in which papers were presented by 
the students as follows: 


“Determination of Transmission Line Faults by Pulse 
Reflections,” Fred B. Clark, University of Arkansas 


“A Study of the Characteristics of Electronic Organs,” 
Robert G. Lewis, Kansas State College 

‘Magnetic Amplifiers,” Bill Hamilton, University of 
Kansas 

‘An Investigation of Uniformly-Loaded Antennas,” 
Edwin L. Hughes, Missouri School of Mines 


“Frequency Conversion by Modulation,” R. H. Buescher, 
University of Missouri 


““Wound-Rotor Induction Motor With Unbalanced 
Rotor Circuits,” Dallas C. Allred, New Mexico College 
of Agricultural and Mechanical Arts 


“4 Visual Method of Frequency Response Measure- 
ment,” Loyle E. Baltz, University of New Mexico 


“Liquid Level Measurement and Control by Gamma 
Radiation,” W. H. Wards, Jr., Oklahoma Agricultural 
and Mechanical College 


“Regenerative and Degenerative Feedback in Saturable 
Reactors,” Howard B. Hamilton, University of Okla- 
homa 


“A Method of Measuring the Viscous Properties of 
Magnetic Fluids,” J. H. Vogt and R. Hunt McKinley, 
Rice Institute 


“Introduction to Geophysical Prospecting,” John W. 
Roby, Southern Methodist University 


«*A Portable D-C Calculator,’ H. R. McKenzie, Agricul- 
tural and Mechanical College of Texas 


*“An Interesting Application of Coupled Circuits,” B. J. 
Carr, Texas Technological College 


“The Phasing System of Single Side Band Suppressed 
Carrier Transmission,” Kerns H. Powers, University of 
Texas 


F. W. Tatum presided at the Tuesday 
afternoon session and Paul C. Petty pre- 
sided at the Wednesday morning session. 

At the banquet in the evening, Vice- 
President Pingree announced the awards of 
the judges. The District Prize for Branch 
Paper was awarded to J. H. Vogt and R. 
Hunt McKinley from Rice Institute for their 
paper entitled, ““A Method of Measuring the 
Viscous Properties of Magnetic Fluids.” 
The paper by Robert G. Lewis of Kansas 
State College was judged second best and the 
paper by Kerns H. Powers of the University 
of Texas was awarded third place. 


PRESIDENT LEE’S ADDRESS 


President Lee addressed the students 
from a wealth of experiences after having 
talked to about 50 Branches. While in 
Spokane, Wash., he told of a conflict with an 
evening student session, which he resolved 
by going to the ball game. On the follow- 
ing morning, he was gratified at another 
student session when the chairman an- 
nounced that the meeting would close 
promptly at 12 so that they could play golf. 
He advised the students that the world needs 
engineers for engineering, but he suggested 
that they broaden themselves and not give 
all of their time to engineering, but meet 
others in their work at school and engage in 
civic and community activities. 

In reference to the luncheon address by 
Mr. Falvey, President Lee stated that the 
engineer must have a knowledge of eco- 
nomics. In engineering problems, there is an 
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opportunity to control matters, but in life, 
control and the handling of others is a very 
difficult problem and engineers often will find 
themselves in unfavorable positions. 

While at Lehigh University, it was drawn 
to the attention of President Lee that that 
was the first Branch in the Institute. It was 
founded by the late Charles F. Scott, Past- 
President, who visualized the organization of 
many Branches in the future, and President 
Lee stated that Professor Scott would have 
been happy to see the 129 Branches now in 
existence. In conclusion, President Lee 
said that he was happy to be with the 
students and he commented on the excel- 
lent papers on the program. 


SOCIAL ACTIVITIES 


On Tuesday evening, a number of mem- 
bers and students attended the smoker and 
buffet supper held in the Peacock Terrace. 
Entertainment was furnished by trouba- 
dours. 

On Wednesday noon, a luncheon was held 
honoring the Board of Directors in the Roof 
Garden of the Adolphus Hotel. President 
Lee introduced the members of the Board, as 
well as several women engineers who were 
present. Vice-President Pingree introduced 
Professor F. W. Tatum, Chairman of the Dis- 
trict Committee on Student Activities, who in 
turn introduced the representatives of the 14 
of the 15 Branches who were present. 

In the evening, the banquet and dance was 
held in the Crystal Ballroom of the Baker 
Hotel with Al Jones acting as toastmaster. 
Songs of the South were rendered by the 
Streamline Trio of the Texas and Pacific 
Railroad. 


INSPECTION TRIPS 

During the meeting, trips were taken to 
engineering features of interest which exemp- 
lified the growth of the Southwest. Among 
the places visited were the Haskell Toll 
Office of the Bell System, the New Handley 
Power Station of Texas Electric Service 
Company ‘in Fort Worth, and the new 
WBAP—TV ‘Television ‘Transmitter and 
Studio. Still another trip was arranged to 
the Dallas Morning News. 

WOMEN’S ENTERTAINMENT 

After getting acquainted, the women had a 
busy time during the meeting. Hostesses 
were available to help arrange sight-seeing, 
shopping, and other activities. On Tuesday 
evening, there was a dinner in the Century 
Room of the Adolphus Hotel, followed by an 
unusual and attractive Ice Show. On the 
following day, there was a luncheon and 
style show presented by the world-famous 
Neiman-Marcus store, and in the evening, 
the banquet and dance. The next day, a 
conducted tour of some of Dallas’ exclusive 
residential areas and beautiful flower gardens 
was arranged. 

COMMITTEES 

The officers of the District Meeting Com- 
mittee were as follows: 
Elgin B. Robertson, Chairman; P. G. Wallace, Vice- 
Chairman; C. Walker Mier, Vice-Chairman; George 
N. Pingree, Vice-President of South West District; Gibbs 
A. Dyer, Secretary 

The chairmen of the subcommittees which 
made the arrangements were as follows: 
O. S. Hockaday, Meetings and Papers; George A. Smith, 
Jr., Hotel and Reservations; C. M. Mackey, Transportation 
and Inspection Trips; A. L. Jones, Jr., Entertainment; Mrs, 
E, N. Jolliff, Ladies’ Entertainment; Harry R. Pearson 
Publicity; R. L. Biesele, Jr., Student Activities; C. C. Mus- 
grove, Finance 


June 1949 


AIEE Board of Directors Holds 
Regular Meeting in Dallas, Tex. 


A regular meeting of the AIEE Board of 
Directors was held in the Mercantile Bank 
Building, Dallas, Tex., Wednesday, April 
20, 1949. 

President Lee reported briefly upon visits 
which he had made to many Sections and 
Student Branches since the meeting of the 
Board of Directors on February 3. All of 
the vice-presidents present and Directors 
Flanigen and North mentioned briefly visits 
made by them. 

The minutes of the meeting of the Board 
of Directors held in New York, February 3, 
1949, were approved. 

Actions of the Executive Committee on 
Membership Applications were reported and 
confirmed, as follows. As of February 25, 
1949: 5 applicants transferred and one 
applicant elected to the grade of Fellow; 
20 applicants transferred and 38 elected to 
the grade of Member; 146 applicants elected 
to grade of Associate; 441 Student Members 
enrolled. As of March 23, 1949: 2 appli- 
cants transferred to grade of Fellow; 21 
applicants transferred and 25 elected to 
grade of Member; 159 applicants elected 
to grade of Associate; and 1,068 Student 
Members enrolled. 

Recommendations on membership ap- 
plications adopted at meetings of the Board 
of Examiners held February 17 and March 
17, 1949, were reported and confirmed. 
The following actionrs were taken upon 
recommendation of the Board of Examiners: 
7 applicants were transferred to the grade 
of Fellow, 55 applicants were transferred 
to the grade of Member, 1,544 applicants 


were elected to the grade of Associate as 
of May 1, 1949, and 689 Student Members 
were enrolled. 


FINANCES 


Monthly expenditures were reported by 
Chairman Yerkes of the Finance Committee 
and confirmed by the directors, as follows: 
February, $65,172.99; March, $56,069.31; 
and April, $58,860.96. 


Mr. Yerkes reported that, for the portion 
of the budget year October 1—April 15, 
the receipts were 35.2 per cent of the esti- 
mated income for the year, as compared 
with 33.3 per cent (of actual) for the same 
period last year, and the disbursements to 
April 30, including an estimate of $10,000 
for the latter part of April, amounted to 
58.2 per cent, as compared with 56,6 per cent 
for the same period last year. 


Upon recommendation of the Committee 
on Planning and Co-ordination, resulting 
from a request of the Meeting Committee, 
the directors approved a change in dates 
of the Midwest General Meeting, in Cleve- 
land, Ohio, in 1951, to October 29—No- 
vember 2. 


Upon recommendation of the Committee 
on Planning and Co-ordination, based on 
comments previously considered and the 
preferences expressed by the vice-presidents 
of Districts 2, 4, 5, 6, and 7, and the chairman 
of the 1949 Midwest General Meeting Com- 
mittee, the directors authorized a change in 
name of the Midwest General Meeting to 
“Fall General Meeting,’? with the under- 


Lee Feted at University of California 


Scene at a dinner in honor of AIEE President Everett S. Lee given by the University 
of California Society of Electrical Engineers, Berkeley, in the University Cafeteria. 
The dinner was held on April 7, 1949, during President Lee’s recent Western tour 
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standing that it shall be held in the midwest 
area defined generally as from Cleveland to 
Omaha, Nebr., and from the Canadian 
border to the Gulf of Mexico. 

Upon recommendation of the Committee 
on Planning and Co-ordination, the directors 
authorized the advancement to full com- 
mittee status of the Metallic Rectifiers 
Subcommittee of the Committee on Chemi- 
cal, Electrochemical, and Electrothermal 
Applications, and the separation of the 
Communication and Science Group into 
the “Communication Group’ and _ the 
“Science and Electronics Group,’ with 
committees as listed elsewhere in this issue. 
Both actions will be effective at the be- 
ginning of the next administrative year, 
August 1, 1949. 

The directors approved the following 
statements regarding registration fees at 
general and District meetings, submitted 
by the Committee on Planning and Co- 
ordination: 


Guest speakerice.cc\nciseiee> = No fee 


Nonmembers presenting 
PAPCUStamecigesieie oc ots cose Nonmember fee 


Applicant for membership. ..Member fee 


Attendance at meetings 
jointly sponsored with 
Other SOCIETIES ici. 10-2101 Fees as agreed upon be- 
forehand with other so- 
ciety on either (a) each 
society charging its 
members according to 
its own rules, or (b) all 
in attendance being 
charged in accordance 
with AIEE rules. Iden- 
tification to be agreed 


upon. 

Attendance at social func- 

BONS eats telepathic as No fee 
AMENDMENTS 


The following amendments to the bylaws 
were adopted upon recommendation of the 
Committee on Constitution and Bylaws: 

Section 55 amended to read as follows: 


55. Student Members enrolled under the provisions 
of these bylaws may purchase the current Transactions 
at the same price extended to members. This privilege 
may be withdrawn at any time by the Board of Directors. 


Adopted the following new section, to 
be inserted between sections 70 and 71: 


70A. The Committee on Education shall consist of 
not less than 20 members. This committee shall con- 
sider all matters related directly or indirectly to the 
education of those proposing to enter the profession of 
engineering, and the educational guidance of those 
already within the profession (exclusive of the direct 
sponsorship of subject matter within the scopes cf 
technical committees). To this end, the committee 
shall focus its attention particularly upon problems that 
require the co-ordinated efforts of the engineering 
teacher, the practicing engineer, and industrial and 
governmental organizations. 


After a discussion of the question of 
whether the activities of the Institute are 
to be confined to technical matters, for 
which it was organized, or efforts are to be 
made in general activities, the following 
resolution, offered by Chairman Walter C. 
Smith of the Committee on Constitution 
and Bylaws, was adopted: 


The Board of Directors, recognizing the equivocal 
position in which it is now placed, particularly in the 
eyes of our younger members, because of the fact that 
it is attempting, in a small way, with inadequate funds 
and personnel, to concern itself with some of the non- 
technical activities of these members, and with a realiza- 
tion that such interests may much more efficiently be 
taken care of through another organization set up for 
that purpose, and recognizing the present difficulties 
of dealing with controversial matters, with consequent 
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loss of prestige and possible splits in our membership, 
and recognizing the overwhelming importance of iam 
moting in every possible way the technical interests o 
our members, HEREBY DECLARES that the American 
Institute of Electrical Engineers is strictly a scientific 
and educational organization, and that, in conformity 
with this declaration, it will be the policy of the Board 
of Directors to promote in every way the technical 
interests of our members to the exclusion of any other 
interests; also, that, where the Institute or any of its 
Sections is a joint member in another organization, it 
will be the policy of the Institute to interest itself in only 
such joint matters as relate to the technical activities 
of its members. 


The directors then voted to refer the 
matter to a special committee with the as- 
signment to stimulate discussion and con- 
sideration of this subject, both in the next 
meeting of the Section delegates and in the 
Sections, and to submit a report to the Board 
of Directors, based on such considerations, 
not later than the time of the Board of 
Directors meeting at the 1950 Winter 
General Meeting, with a progress report at 
each Board of Directors meeting in the 
meantime. The following special com- 
mittee was appointed: M. D. Hooven, 
Chairman; J. L. Callahan; and R. T. Henry. 


OTHER ACTIONS 


A report of the AIEE-Institute of Radio 
Engineers Subcommittee on Joint Student 
Branches and a proposed model constitution 
were approved in principle, copies, after 
suitable revisions, to be sent to all Student 
Branch counselors with an invitation to 
submit their comments. 

It was voted that the traveling expense 
allowance available to Branch chairmen for 
attending District Conferences on Student 
Activities be paid only to Branch chairmen 
who are Student Members of the AIEE. 

Appointment by President Lee of the 


S. H. Mortensen Addresses 
.. AIEE Philadelphia Section 


The AIEE Philadelphia Section had as 
guest at its March meeting Dr. S. H. Mor- 
tensen, Chief Electrical Engineer of Allis- 
Chalmers Manufacturing Company of Mil- 
waukee, Wis. The subject of Dr. Morten- 
sen’s address to several hundred members 
was, “‘Recent Developments in Turbo- 
generators.”’ 

This lecture covered the history and 
development of turbogenerators up to and 
including Hz: ventilated machines. Dr. 
Mortensen described materials now avail- 
able, such as alloyed steels, nonmagnetic 
steels and materials, alloyed field copper, 
and insulation materials. Inspection meth- 
ods, using radiograms and supersonic tests, 
and the mechanical problems involving 
centrifugal forces, critical speeds, short- 
circuit torques and stresses, fundamental 
and higher harmonic vibrations, tempera- 
ture expansions and contractions, over- 
speeds, explosion-safe designs, stator and 
rotor ventilation, and kindred problems 
were described. Also, the relations between 
the physical generator dimensions and _ its 
rating, power factor, stability requirements 
as expressed by short-circuit ratio, operating 
volt, reactances, inductive interference, stray 
loss control, and so on, were developed. 

Lantern slides showing construction details 
of air-cooled machines in capacities up to 
174,000 kva were shown and were followed 
by a discussion of hydrogen as a ventilating 
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following Committee of Tellers, to canvass, 
count, and report on the ballots cast for the 
election of officers, was approved: J. W. 
Kingsbury, chairman; C. A. Clarke; R. L. 
Dhuy; F. H. Howell; Paul Kartluke; 
E. F. Katibah; and James M. Walsh. 

A shortened application blank for the 
grade of Associate, giving less space for the 
record of experience, was adopted for use 
by Student Members. 

The secretary reported briefly on plans 
for the engineering soci-ties to co-operate 
with the National Military Establishment 
in making a survey of engineers of fully 
professional grade, the results of which would 
be highly useful in event of an emergency. 
Cooperation by the Institute is to involve 
the addressing of cards and questionnaires 
to Fellows and Members, with no direct 
expense to the Institute. 

The secretary was directed to prepare 
and transmit to the Mercantile National 
Bank of Dallas a resolution expressing the 
appreciation of the Board of Directors of 
the facilities made available for this meeting 
of the directors and other courtesies. 

Present at the meeting were 


President—Everett S. Lee, Schenectady, N. Y. 
Past President—B. D. Hull, Dallas, Tex. 


Vice-Presidents—J. H. Berry, Norfolk, Va.; G. W. 
Bower, Haddonfield, N. J.; J. L. Callahan, New York, 
N. Y.; D. I. Cone, San Francisco, Calif.; I. M. Ellestad. 
Omaha, Nebr.; G. N. Pingree, Dallas, Tex.; E. W. 
Seeger, Milwaukee, Wis.; Victor Siegfried, Worcester, 
Mass. 


Directors—W. L. Everitt, Urbana, Ill.; J. F. Fairman, 
New York, N. Y.; C. W. Fick, Cleveland, Ohio; J. M. 
Flanigen, Atlanta, Ga.; R. T. Henry, Buffalo, N. Y.; 
M. D. Hooven, Newark, N. J.; F. O. McMillan, Cor- 
vallis, Oreg.; J. R. North, Jackson, Mich.; Elgin B. 
Robertson, Dallas, Tex.; Walter C. Smith, Palo Alto, 
Calif.; E. P. Yerkes, Philadelphia, Pa. 


Secretary—H. H. Henline, New York, N. Y. 


medium illustrated by diagrams and curves 
showing relative outputs of air and hydrogen 
ventilated machines, and also for hydrogen- 
ventilated machines at different gas pressures. 
Design details were shown by sectional 
views of a 93,750-kva 3-phase 60-cycle 
22,000-volt hydrogen-ventilated machine. 
A novel-type hydrogen shaft seal and 
simplified oil and gas controls were described. 
The latter consists of two U-tubes, one 
calibrated to indicate hydrogen purity and 
the other hydrogen pressure in generator. 
This, combined with an automatic hydrogen 
pressure regulator and signalling devices 
showing low and high hydrogen pressure in 
generator, constitutes the auxiliaries required 
for the hydrogen control. The shaft seal 
of the oil seal type takes the few gallons 
of oil it requires per hour directly and un- 
treated from the turbine oil supply. The 
auxiliaries are limited to a detraining tank 
and a signalling system indicating high and 
low oil pressures. With this arrangement 
the station operator’s duties are limited to 
checking hydrogen pressure and purity, the 
operation of signalling devices, and replacing 
empty hydrogen tanks. 

In conclusion, standardization of 3,600- 
rpm generators was discussed and pictures 
of developed machines shown. 

D. H. Lauder of the General Electric 
Company, C. T. Pearce of the Westinghouse 
Electric Corporation, J. W. Jones of the 
Philadelphia Electric Company, and R. W. 
Wilbraham of United Engineers and Con- 
structors Inc., contributed to the discussion 
of this very informative meeting. 
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Mather of Harvard Delivers 
Steinmetz Memorial Lecture 


Dr. Kirtley F. Mather, Professor of 
Geology, Harvard University, Cambridge, 
Mass., delivered the 22d annual Charles 
P. Steinmetz Memorial Lecture on Thurs- 
day, May 19, in Union College Memorial 
Chapel, Schenectady, N. Y. Dr. Mather’s 
subject was “Natural Resources and Their 
Relation to Human Progress.” 

Founded in 1925 by friends of the great 
scientist as a “living memorial,”’ the annual 
lectures honor both the memory of Stein- 
metz and the speaker selected to give the 
lecture. The lecture is sponsored by the 
AIEE Schenectady Section. 

In delivering this lecture, Dr. Mather 
added his name to a long list of scientists, 
engineers, lecturers, and doctors similarly 
honored. 

Dr. Mather is widely known as a geologist, 
lecturer, and author. As _ professor of 
geology in Harvard University, geologist 
in the United-States Geological Survey, and 
consultant for oil companies, he has traveled 
widely and has added much to the store of 
geological knowledge concerning North and 
South America. 

One of the leaders in the task of populariz- 
ing scientific knowledge, he is eminently 
successful in the presentation of technical 
information in an interesting and compre- 
hensible manner, as evidenced by the great 
demand for his services on the lecture 
platform. He has given much thought to 
the impact of modern science upon religion 
and to the problems of the educational 
world. At the present time, he is especially 
concerned with the ways in which science 
can contribute to the intelligent organization 
of the postwar world on a just and durable 
basis. 

His broadly human interests are indicated 
by the fact that as president of the Twentieth 
Century Club of Boston, Mass., he organized 
the Boston Center for Adult Education, a 
unique development in this increasingly 
important field. For many years he was 
the chairman of the Editorial Committee of 
the Scientific Book Club and at present he 
edits ‘“The Scientist’s Book Shelf” in American 
Scientist, the journal of the Society of the 
Sigma Xi. He is active in the Young Men’s 
Christian Association where he has served 
as President of the National Council and is 
now a member of the Executive Committee 
of the National Board as well as a member 
of the World’s Committee. He is president 
of the Foundation for Integrated Education 
and Educational Research Corporation. 


1949 Lamme Medal 
Nominations Due December 1 


Special attention is directed to the fact 
that the names of Institute members who 
are considered eligible for the AIEE Lamme 
Medal, to be awarded early in 1950, may 
be submitted by any member in accordance 
with section 1 of article VI of the bylaws 
of the Lamme Medal committee, as follows: 


The committee shall cause to be published in one or 
more issues of Electrical Engineering, or of its successors, 
each year, preferably including the June issue, a state- 
ment regarding the Lamme Medal and an invitation 
for any member to present to the secretary of the In- 
gtitute by December 1, the name of a member as a 


June 1949 


. ments of other nominees. 


nominee for the medal, accompanied by a statement 
of his ‘‘meritorious achievement” and the names of at 
least three engineers of standing who are familiar with 
the achievement. 

Each nomination should give concisely 
the specific grounds upon which the award 
is proposed, and also a complete detailed 
statement of the achievements of the nominee, 
to enable the committee to determine its 
significance as compared with the achieve- 
If the work ‘of 
the nominee has been of a somewhat general 
character in co-operation with others, 
specific information should be given re- 
garding his individual contributions. 
Names of endorsers should be given as 
specified in the foregoing quotation. 


Fortescue Fellowships 
Awarded for Year 1949-50 


The Charles Le Geyt Fortescue Fellowship 
Committee has awarded a fellowship for 
1949-50 to Edward F. Koncel, Jr., for 
graduate study in electrical engineering at 
the Illinois Institute of Technology. 

Mr. Koncel was born in Chicago, II1., 
August 3, 1927. He received a degree of 


James B. Woodford, Jr. (left) and Edward 
F. Koncel, Jr. (right) 


bachelor of science in electrical engineering 
from the Illinois Institute of Technology in 
January 1949. He is a member of Tau Beta 
Pi and Eta Kappa Nu, and has been a leader 
in many extracurricular activities. 

His graduate research is to be devoted to 
an investigation of certain aspects of light- 
ning phenomena on electric power trans- 
mission lines. 

The committee also made an award for 
1949-50 to James B. Woodford, Jr., in 
continuation of the fellowship awarded to 
him for graduate study at the Carnegie 
Institute of Technology during the year 
1948-49. He is studying transition times 
in electronic switching. 


Iowa Joint Student Branch 
Completes New Type Elections 


The Iowa State College joint AIEE- 
Institute of Radio Engineers Student Branch 
has just completed a new style of biyearly 
elections, which may be unique in Student 
Branch history. 

With more than 350 members, half of 
whom are Student Members, the Iowa 
State Branch long has believed that previous 
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nomination and election methods lacked 
much in creating interest and enthusiasm 
among its members. In addition, the Branch 
found that nominations and elections held 
during a regular meeting did not wholly 
represent the membership; many of the 
members could not always attend. Conse- 
quently, the new method of nomination and 
election was instituted. 

Instead of following the old style of taking 
nominations from the floor during the 
night of elections, there was an entire week 
for nominations. During this week men 
could be nominated by a petition signed 
by ten Branch members. As a nomination 
was received, the nominee’s name was 
posted on a nomination board hanging in 
the entrance to the Electrical Engineering 
Building. Prior to nomination week, hand- 
bills were distributed among members 
urging them to nominate men for the new 
offices, and explaining the new nomination 
and voting procedure. Campaigning was 
encouraged and there was much activity, 
especially among the candidates. 

On the last night of nomination week, a 
convention was held to eliminate the 
nominees to two for each office. Starting 
off with talks by the outgoing officers, the 
convention was a lively affair. Members 
stood and spoke for their candidates, and 
many nominees were asked to state their 
aims, intentions and past activities. Along 
with coffee, cokes, doughnuts, placards, 
campaigning, and demonstrations, nearly 
a hundred enthusiastic members staged a 
convention. After three hours of discussion 
and voting the ballot was complete. 

Following the convention was an all-day 
election. ‘The names of the candidates who 
survived the convention were placed upon 
the nomination board at the polls. By 
presenting his membership card each mem- 
ber received a ballot, and after marking it, 
placed it in a locked and sealed ballot box. 
Campaigning was also permitted at the 
polls, and as a result there were lots of 
attractions for prospective voters. So much 
interest was aroused that many students 
joined the Branch just to vote. 

After eight hours of voting the ballots 
were counted at an open meeting of all 
members. In the presence of the Branch 
Counselor Chairman and Election Chair- 
man, the counting was watched carefully 
by a score of anxious candidates and mem- 
bers. The voting was heavy—more than 
130 ballots were cast, and it took two hours 
to complete the count. After it was over 
the results were posted on the Branch 
bulletin board. 

The following Monday at the regular 
Branch executive meeting, the incoming 
and outgoing officers met together, and 
reports of the retiring officers and com- 
mittee chairmen were submitted to the new 
chairman. 

If other Branches are interested in trying a 
similar procedure, the Iowa State Branch 
has offered to give whatever aid it can. 


Replies Sought to Questionnaire 
on Use of Air Break Switches 


The AIEE Working Group on the Magne- 
tization Characteristics of Transformers as 
They Affect Air Break Switches is attempt- 
ing to determine operating practice in the 
United States with respect to the use of air 
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break switches to interrupt magnetizing 
currents. Questionnaires have been dis- 
tributed to more than 250 operating com- 
panies. At the same time, it is believed 
desirable to include the practice with respect 
to line and cable charging currents and load 
currents. It is hoped that sufficient informa- 
tion may be gathered to place some reason- 
able interrupting rating on horn gap switches. 

The AIEE Standards state that an air 
switch has no interrupting rating but it is 
recognized that the switch occasionally 
must interrupt some small currents. This 
is not a very satisfactory situation, yet it is 


COMMITTEE NOTES e 


Editors Note: This department has been 
created for the convenience of the various AIEE 
technical committees. It will include brief 
news reports of committee activities and proposed 
plans for such projects as special technical con- 
ferences and sessions at general meetings. Items 
for this department, which should be as short as 
possible, should be forwarded to R. S. Gardner 
at AIEE Headquarters, 33 West 39th Street, 
New York 18, N. Y. 


Changes Are Authorized 
in Technical Committee Setup 


The following changes were authorized in 
technical committee and group setups by the 
AIEE Board of Directors at its meeting on 
April 20, 1949. The action of the Board of 
Directors was based on the recommendation 
of the Committee on Planning and Co- 
ordination, and is to be effective at the 
beginning of the next administrative year 
of the Institute, August 1, 1949. 


COMMITTEE ON METALLIC RECTIFIERS 


The Metallic Rectifiers Subcommittee 
has been advanced to full committee status 
by the Board of Directors. 

At the September 24, 1948, meeting of 
the Technical Activities Subcommittee of 
the Planning and Co-ordination Committee, 
it was reported that an agreement had been 
reached for the transfer of the Metallic 
Rectifiers Subcommittee to the Committee 
on Electronic Power Converters from the 
Chemical, Electrochemical, and Electro- 
thermal Applications Committee. However, 
it was pointed out that, since the Metallic 
Rectifiers Subcommittee had little in com- 
mon with electric machinery and had much 
in common with electronics and _ basic 
sciences, perhaps the Metallic Rectifiers 
Subcommittee should be made a full tech- 
nical committee within the Communication 
and Science Group. The matter was 
reviewed with the Metallic Rectifiers Sub- 
committee and this subcommittee looked 
with favor on the proposed elevation to full 
technical committee status; also favored 
this committee being put into the Com- 
munication and Science Group, with the 
understanding that it eventually would be 
in the Science and Electronics Co-ordinating 
Group. This now has been authorized. 

As stated previously, the Committee on 
Metallic Rectifiers has been advanced to full 
technical committee with the following scope: 


Treatment of all matters in which the dominant factors 
are metallic rectifiers, particularly those dealing with 
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one which is difficult to improve. The 
working group believes that if sufficient 
information on present-day practice can be 
gathered, this information might be analyzed 
and presented in such a fashion as to show 
what is a reasonable performance to expect 
from a horn gap switch. ; 
All replies will be analyzed and the results 
reported through AIEE for everyone’s use. 
It is to your interest to help us in this work 
by furnishing the requested information. 
Please mail questionnaires to: J. J. Anderson, 
Jr., Secretary, AIEE Standards Committee, 
33 West 39th Street, New York 18, N. Y. 


the design, characteristics, and behavior of devices 
relating to “dry” type rectifiers, particularly those used 
in (usually) low-power applications, those used as 
modulators, demodulators, detectors, and instrument 
rectifiers, and point contact metallic rectifiers. If the 
field of application of such devices falls within the scopes 
of other technical committees, action with those com- 
mittees may be joint. 


SEPARATION OF THE COMMUNICATION AND 
SCIENCE GROUP 

The Communication and Science Group 
has been separated by authority of the 
Board of Directors into the Communication 
Group, and the Science and Electronics 
Group. 

At the October 18, 1948, meeting of the 
Committee on Planning and Co-ordination, 
it was voted to recommend to the Board of 
Directors that the Directors approve separa- 
tion of the present Communication and 
Science Co-ordinating Committee into two 
new co-ordinating committees; one to be 
called the Communication Co-ordinating 
Committee, and the other the Science and 
Electronics Co-ordinating Committee. On 
October 19, 1948, the Board of Directors 
voted to refer this back to the Planning and 
Co-ordination Committee for further study. 

The Technical Activities Subcommittee 
of the Committee on Planning and Co- 
ordination, after giving further study to this 
question, reported that the Committee on 
Communication looked with favor on the 
separation of the Communication and 
Science Co-ordinating Committee. A special 
subcommittee within the Committee on 
Communication was formed to work out the 
details of the proposed new co-ordinating 
committee. This subcommittee reported 
to the parent committee at its January 24, 
1949, meeting, and the report was accepted 
unanimously with its recommendations. 
These recommendations were submitted 
by the Planning and Co-ordination Com- 
mittee to the Board of Directors, who 
approved the following co-ordinating com- 
mittee setup. 

The Communication Co-ordinating Com- 
mittee (Group) will consist of the following 


committees: 

1. Committee on Wire Communication Systems 
Committee on Radio Communication Systems 
Committee on Aural Broadcasting Systems 
Committee on Television Broadcasting Systems 
Committee on Telegraph Systems 


Committee on Communication Switching Systems 


Naya yep 


Committee on Special Communication Applications 


The Science and Electronics Co-ordinat- 
ing Committee (Group) will consist of the 
following committees: 


1. Committee on Basic Sciences 
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Committee on Electronics 


Committee on Nucleonics 
Committee on Computing Devices 
Committee on Instruments and Measurements 


Committee on Electronic Power Converters 
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Committee on Metallic Rectifiers 


8. Committee on Therapeutics 


The proposed scopes for the new com- 
mittees in the Communication Co-ordinating 
Committee will be as follows: 


1. Committee on Wire Communication Systems. 
Covers wire transmission systems and associated appa- 
ratus as applied to open wire lines, land and submarine 
cables for providing telephone service and program 
transmission for aural and television” broadcasting. 


2. Committee on Radio Communication Systems. 
Covers radio communication systems of all kinds such 
as point-to-point systems including radio relay for 
telephone, telegraph, or television; and mobile systems 
for land, marine, or air-borne services. 


3. Committee on Aural Broadcasting Systems. 
Embraces amplitude modulation and frequency modula- 
tion broadcasting stations, studio equipment, home 
radio receivers, and other facilities related to the broad- 
casting of aural programs for entertainment and instruc- 
tion. 


4. Committee on Television Broadcasting Systems. 
Comprises activities related to television broadcasting 
systems including studio and mobile pickup equipment, 
studio-transmitter links, television receivers, and other 
facilities associated with the technique of telecasting. 


5. Committee on Telegraph Systems. Covers termi- 
nal and intermediate equipment or associated apparatus 
utilized in providing telegraph services over manual or 
automatic facilities. It includes also other forms of 
record communications such as facsimile, telephoto, 
teletypewriters. 


6. Committee on Communication Switching Systems. 
Covers manual and automatic switching facilities and 
apparatus associated with communication systems. 


7. Committee on Special Communication Applica- 
tions. Handles those activities which do not logically 
fall within the scope of the other communication com- 
mittees such as: electroacoustics, including wire and 
disk recording; railroad communications; and sub- 
jects related to materials and components used in com- 
munication apparatus. 


The scopes for the committees in the 
Science and Electronics Group will remain 
the same with the exception of the Com- 
mittee on Metallic Rectifiers, whose scope 
has been given in the foregoing. 


Power Group 


Committee on Power Generation. (A. H. 
Frampton, Chairman; A. D. Caskey, Vice- 
Chairman; B. G, A. Skrotzki, Secretary). Five 


technical sessions were sponsored during the 
past year, at which 13 technical and five con- 
ference papers were presented. Plans have 
been made to hold a technical conference on 
the subject of “Problems of Meeting Load 
Demands With Limited Reserve in Light of 
Maintenance and Forced Outages.” 


Subcommittee Activities. Plans are under 
way by the Prime Movers Subcommittee to 
organize a joint committee with the American 
Society of Mechanical Engineers to consider 
the problem of standardizing steam turbo- 
generators, 7,500-kw capacity and under. 
During the year the Speed Governing Speci- 
fications that had been on trial were recom- 
mended to be accepted for standard practice. 
A program of papers for the 1950 Winter 
General Meeting is being planned by the 
Station Design Subcommittee on ‘‘Central- 
ized Control in Generating Stations.’ The 
working group on definitions of the Excita- 
tion Systems Subcommittee has produced 
about 12 definitions relating to excitation 
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systems. ‘These will be presented to Ameri- 
can Standards Association Committee C-42 
for consideration and inclusion in their proj- 
ect on electrical definitions. Outage data 
on steam and hydro units collected under the 
auspices of the Edison Electric Institute have 
been published by the AIEE as a project of 
the Subcommittee on Application of Proba- 
bility Methods. A bibliography on proba- 
bility methods is being compiled as well as a 
collection of definition of terms, and a survey 
is under way of the load scheduling methods 
and spinning reserve practices being used by 
various utility systems in the United States. 
Plans are being made by the Pacific Coast 
Subcommittee to collect statistical data on 
electrical characteristics of recently installed 
hydro generators feeding extensive high-volt- 
age long-distance transmission systems. 


Committee on Carrier Current. (L. F. 
Kennedy, Chairman; S. C. Bartlett, Vice-Chair- 
man; E. W. Kenefake, Secretary). During the 
past year the.committee has sponsored two 
sessions at general meetings. Various proj- 
ects are being followed actively or have been 
completed, as follows: preparation of a 
general-interest paper covering the status of 
carrier Current in power system operation; 
survey of the methods of measurements at 
carrier frequency; collection of data on the 
carrier current characteristics of transmission 
lines and systems; assembling information on 
the carrier current characteristics of power 
equipment; appointment of a subcommittee 
to prepare information that would permit 
writing an application guide for carrier- 
current equipment; appointment of working 
group to obtain data as to the operating ex- 
perience with carrier-current channels with 
the intention of publishing a committee re- 
port indicating the expected reliability of 
such channels; appointment of a subcom- 
mittee to study the requirements for tubes for 
carrier-current applications preparation and 
presentation of a report on the use of micro- 
wave equipment for relaying, telemetering, 
and supervisory control (this study will con- 
tinue). 


Industry Group 


Committee on Electric Heating. (G. W. 
Scott, Jr., Chairman; J. C. Handy, Vice- 
Chairman; L. M. Duryee, Secretary.) Although 
the Electric Heating Committee has been 
functioning less than two years it has four 
very active subcommittees which hold 
frequent meetings on a regular schedule in 
various parts of the United States. P. H. 
Goodell’s Subcommittee on Radiant Heat- 
ing finds it necessary to set aside two days 
for its meetings, combining one or more 
plant visitations with the technical discus- 
sions. Lee Hynes conducts his Resistance 
Heating Subcommittee meetings somewhat 
more informally but every bit as con- 
structively. Frequently a hotel room serves 
as the setting. In its work on radiation 
measurements, above 200 megacycles, R. 
M. Baker’s subcommittee is conducting an 
extensive research program in_ various 
laboratories upon which to base its recom- 
mendations on this subject. W. C. Rudd’s 
Subcommittee on Induction and Dielectric 
Heating is the oldest of the group sponsored 
by the Electric Heating Committee and the 
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one from which the latter grew. For nearly 
four years it has been concentrating on the 
very important task of controlling inter- 
ference from commercial induction and 
dielectric heating equipment. 


Communication and Science Group 


Committee on Basic Sciences. (Walther 
Richter, Chairman; M. G. Malti, Vice-Chair- 
man; N.S. Hibshman, Secretary.) The Com- 
mittee on Basic Sciences as well as its five 
subcommittees has been quite active during 
the past year. A sixth subcommittee has 
been added, on the Electrical Properties of 
Gases, under the chairmanship of Dr. J. 
Slepian, with Professor T. B. Jones acting 
as Vice-Chairman. At the Winter General 
Meeting in New York the committee unani- 
mously passed on to the Standards Committee 
a proposal of Drs. Lewis and Reed con- 
cerning standardization of voltage notation. 
The main committee, as well as the sub- 
committees, has sponsored sessions which 
have proved of interest to a great number 
of the members, as indicated by the excellent 
attendance at the meetings. As the program 
of the Swampscott meeting shows, this tradi- 
tion will be upheld there: the main com- 
mittee will sponsor a meeting with four 
papers, but of the greatest interest will un- 
doubtedly be the Conference on Semi- 
conductors and Transistors organized by the 
Subcommittee on Electrical Properties of 
Solids. The Subcommittee on Mathematics 
may be represented also at this meeting. 


Committee on Computing Devices. 
(Charles Concordia, Chairman; J. G. Brainerd, 
Vice-Chairman; Walter C. Johnson, Secretary.) 
Activities of the Committee on Computing 
Devices so far have been to sponsor several 
sessions at AIEE meetings, including a ses- 


sion on analog computers at the last Winter 
General Meeting in New York, as well as 
several articles on computing machine 
developments in Electrical Engineering. A 
session is planned at the coming Summer 
General Meeting in Swampscott, Mass. 
Two major subcommittees have been formed, 
one on analog computers with Dr. E. L. 
Harder as Chairman, and one on Digital 
Computers with Dr. J. W. Mauchly as 
Chairman. Professor G. D. McCann is 
compiling a bibliography on computing 
machines, and Dr. W. H. MacWilliams, Jr., 
is co-ordinating with the IRE and ACM 
(Association for Computing Machinery) 
on nomenclature and definitions. Professor 
S. H. Caldwell maintains contact with the 
Instruments and Measurements Committee 
while C. Concordia (Chairman) and Dr. 
J. G. Brainerd (Vice-Chairman) are also 
members of the Basic Sciences Committee. 
Professor W. C. Johnson, Jr., is Secretary. 


General Applications Group 
= 


Committee on Land _ Transportation. 
(J. C. Aydelott, Chairman; H. F. Brown, Vice- 
Chairman; Leland W. Birch, Secretary). The 
Land Transportation Committee is one of 
the older technical committees of the Insti- 
tute and as such has sponsored papers dealing 
not only with such subjects as the various sys- 
tems of electric traction for railway elec- 
trification, but the application of electricity 
and electrical engineering to all phases of 
railway transportation, trunk line, rapid 
transit or urban, and to all other forms of 
land transportation such as trolley coaches, 
and automotive equipment as well. 

The program for the Swampscott meeting 
will be limited to one paper dealing with the 
use of diesel-electric locomotives in indus- 
trial plants, followed by a meeting of the 
committee. 


Miami Section Holds 


First Annual Meeting 


The new AIEE Miami Section held its first annual meeting on April 26, 1949, in the 


private dining room of the Seven Seas Restaurant in Miami, Fla. 


The meeting, at which 


the results of the first election of officers was announced, was attended by the 40 mem- 


bers shown here. 


Seated at the head table, left to right, are: C. V. Booth, J. P. Hanley, 


Directors; C. H. Summers, Chairman; Harvey F. Pierce, Chairman Advisory Board; 


W. T. Edwards, Secretary-Treasurer; Joseph Bronaugh, Director. 


E. F. Johnson, 


newly elected Vice-Chairman, is shown standing seventh from left 


Institute Activities 


549 


Papers under consideration for future 
meetings in the fall and winter include such 
diversified subjects as: “Why Different Cities 
Need Different Rapid Transit Equipment’; 
“Modern A-C M-U Car Equipment’; The 
Gas Turbine Locomotive’; “Centralized 
Traffic Control for Railroads”; and ‘“Trac- 
tion Equipment as Affected by Silicones.” 

Consideration also is being given by this 
committee to joint meetings with other inter- 
ested engineering groups in the transporta- 
tion field, such as the American Society of 
Mechanical Engineers and Electrical Section 
Association of American Railroads but these 
plans are as yet only in the formative stage. 
The committee at all times will welcome 
papers or suggestions from the Institute 
membership dealing with the application of 
electrical engineering to modern transporta- 
tion problems. 


Committee on Marine Transportation. 
(Oscar A. Wilde, Chairman; Edgar C. Alger, 
Vice-Chairman; W. N. Zippler, Secretary.) 
The Committee on Marine Transportation 
in meetings on January 28, 1949, and on 


April 8, 1949, reviewed comments on the 
December 1948 edition of AIEE Standard 
45, “Recommended Practice for Electric 
Installations on Shipboard.”? The com- 
mittee decided that an addendum will be 
prepared, covering any important correc- 
tions or revisions to that Standard, at the 
end of each fiscal year, for submission to 
the Standards Committee. The committee 
further began the preparation of draft 
proposals covering Standards on Marine 
Electric Propulsion Machinery and on 
implementation of the electrical sections of 
the 1948 International Convention for Safety 
of Life at Sea, including Marine Storage 
Battery Standards. This work was as- 
signed to the committee by the Board of 
Directors of the Institute in accordance with 
the suggestion of the United States National 
Committee of the International Electro- 
technical Commission. A. R. Gatewood of 
the American Bureau of Shipping repre- 
sented the committee during the meeting 
of the IEC on Internation Standardization 
in London, England, in July 1948, when the 
two sections mentioned were assigned to the 
committee. 


AIEE PERSONALITIES..... 


R. H. Tapscott (A’18, F’29) has been 
elected to the recently created post of chair- 
man of the board, Consolidated Edison 
Company of New York (N. Y.) Inc. Al- 
though he discontinues his duties as presi- 
dent of the organization, he will remain in 
his position of chief executive officer. The 
new chairman has been with the company 
since 1917 when he joined the New York 
Edison Company as assistant chief electrical 
engineer. Designated electrical engineer in 
1925, he became vice-president of both the 
New York Edison and United Electric 
Companies in 1932. When these companies 
were merged into Consolidated Edison in 
1936, he continued as vice-president. One 
year later, he was elected president and a 
trustee, and in 1942, he became chief 
executive officer. During the next four 
years, Mr. Tapscott served as president of 
New York Steam. At present, he is director 
of that company, as well as of all other 
system companies. Born in Brooklyn, N. Y., 
August 31, 1885, he was graduated from 
Union College in 1909 with the degree of 
bachelor of science in electrical engineering. 
Mr. Tapscott worked for the General Electric 


R. H. Tapscott 
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Company during the years 1909-1917. He 
has served on the following AIEE com- 
mittees: Standards; Electric Machinery; 
Power Transmission and Distribution; Head- 
quarters; Board of Examiners; Edison 
Medal; Finance; Executive; Co-ordination 
of Institute Activities; and Institute Policy. 


H. R. Searing (A’20, F’30) has been 
elected president of the Consolidated Edison 
Company of New York (N. Y.) Inc., re- 
placing R. H. Tapscott. Executive vice- 
president of the utility since 1944, the new 
president was employed by New York 
Edison in 1909 as a telephone operator. 
The following year, he was transferred to the 
test bureau, and in 1913, he went to the 
United Electric Company’s meter depart- 
ment. Studying at Cooper Union at night, 
he received his electrical engineering degree 
in 1916. About this time, he was appointed 
cadet engineer. During World War I, he 
served as second lieutenant in the aviation 
section of the United States Signal Corps, 
and when he returned to the company, he 
was made assistant engineer. He advanced 


Volpe Studios 
H. R. Searing 
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H. C. Forbes 


to superintendent, transmission and dis- 


tribution department, in 1921, and to as- 


sistant electrical engineer within two years. 
In 1932, Mr. Searing was appointed general 
superintendent of distribution for both the 
New York Edison and United Electric Com- 
panies, and a year later, became general 
distribution manager. Named Consolidated 
Edison’s engineer of operation in 1939, he 
was elected vice-president in charge of 
electric and gas operation and electric 
production in the next year. Gas produc- 
tion later was placed under his jurisdiction. 
Mr. Searing is a trustee or director of all 
system companies, and chairman of the board 
of the Subway Company. He is a native 
New Yorker, born May 3, 1895. The AIEE 
committees on which he has served are: 
Standards (ex officio); Safety Codes; 
Power Transmission and Distribution. 


H. C. Forbes (A’25, F ’44), formerly vice- 
president in charge of development and 
planning, has been elected executive vice- 
president, Consolidated Edison Company 
of New York (N. Y.) Inc. Joining the New 
York Edison Company in 1924, he became 
research engineer in 1928, and system 
engineer four years later. He was elected 
an assistant vice-president of Consolidated 
Edison in 1940, and a vice-president in 1945. 
He became a trustee of Consolidated in 1948, 
and he is also chairman of the system finan- 
cial advisory committee and a vice-president 
and director of the New York Steam Com- 
pany. Early this year, he was elected a 
director of the Westchester Lighting Com- 
pany, and the Yonkers Electric Light and 
Power Company. A native of Colebrook, 
N. H., born February 21, 1898, he was 
graduated from the University of New 
Hampshire in 1921, and later received a 
master of science degree from the Massa- 
chusetts Institute of Technology. Prior to 
joining New York Edison, he was an instruc- 
tor at the latter university for two years, 
and associated with the Western Electric 
Company. Mr. Forbes has served on the 
Power Transmission and Distribution Com- 
mittee. 


V. M. Montsinger (A°14, F 29), research 
engineer, power transformer engineering 
division, General Electric Company, Pitts- 
field, Mass., has retired after 39 years of 
service. A retirement party, held in his 
honor on April 27 in Pittsfield, was attended 
by more than 100 business friends and asso- 
ciates. Toastmaster for the affair was Karl B. 


V. M. Montsinger 
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McEachron (A °14, F °37), assistant manager 
of engineering, at the General Electric 
Company. Speakers were F. F. Brand 


(A710, F 39), I. H. Sclater (A 08, F 27), 


W. H. Cooney (A’24, M’34), and H. M. 
Jalonack (M’36). Presentation of a wrist 


_watch to Mr. Montsinger was made by 


' 


H. S. Hubbard (A ’23, M35), Chairman 
of the Pittsfield Section. The entertain- 
ment included a short skit showing incidents 
in the retiring engineer’s career. A native 
of High Point, N. C., born April 2, 1884, 
Mr. Montsinger received an_ electrical 
engineering degree from the University of 
North Carolina in 1909, After graduation, 
he joined the General Electric Company, 
as a test engineer at the Pittsfield plant. 
Until 1915, he worked as an experimental 
tester and transformer designer. 
brief assignment in San Francisco, Calif., 
as a sales specialist, he returned to design 
and development work at Pittsfield, where 
he remained until his retirement. Mr. 
Montsinger is noted for having developed 
practically all the formulas used in the 
United States for calculating the safe loading 
of transformers by temperature. Also, he 


' was the first to publish the rule that the 


aging of class-A insulation doubles for each 
eight degrees increase in temperature. 
Author of 24 AIEE papers, some of the 
committees on which Mr. Montsinger has 
served are: Electric Machinery; Standards; 
Technical Program; Standards Council, 
American Standards Association (ASA); 


_ Electrical Standards Committee, ASA; the 


United States National Committee of the 
International Electrotechnical Commission; 
Lamme Medal; and Transformers. He 
was Chairman of the Pittsfield Section dur- 
ing the years 1932-33. 


B. G. Jaqua (A’49) has joined the Scott- 
Jaqua Company, Indianapolis, Ind., as 
vice-president and electrical engineer. 


Paul Maurer (A’33) and P. B. Best, Jr. 
(A ’40, M 45), both of the Redmond Com- 
pany, Owosso, Mich., have been advanced 
to new positions. Formerly director of 
engineering, Mr. Maurer was. named vice- 
president in charge of engineering, while 
Mr. Best has been made vice-president in 
charge of series motor sales. Previous to 
joining the company in 1943, Mr. Maurer 
had been associated with the Hudson Motor 
Car Company and Bendix Aviation, Mr. 
Best has been with the Redmond Company 
since 1939. 


E. M. Williams (A’40, M’47) has been 
appointed a full professor of electrical engi- 
neering at the Carnegie Institute of Tech- 
nology, Pittsburgh, Pa. At the same time, 
G. R. Patterson (M’35) was named an 
associate professor of electrical engineering. 
Mr. Williams, voted the outstanding elec- 
trical engineer for 1946 by Eta Kappa Nu, 
joined the Carnegie faculty in 1945 after 
service at Pennsylvania State College and 
with the Air Technical Service Command. 
He recently was awarded the President’s 
Certificate of Merit for his war work. Mr. 
Patterson was a member of the AIEE 
Instruments and Measurements Committee, 


1942-4. 


S. V. Hart (A’43, M°47), formerly with 
the Radio Corporation of America, Camden, 
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N. J., has joined Industrial Electronics 
Incorporated, consulting laboratory and 
manufacturers, in Detroit, Mich., as chief 
engineer. In his new position, he will 
supervise the company’s projected expansion 
of the range of electronic applications to 
industrial processes. A 1939 alumnus of 
the Technical University of Vienna (Austria), 
Mr. Hart, during the four years following 
his graduation, did engineering work related 
to shipboard electric equipment, aircraft 
stress analysis, and power systems in Seattle, 
Wash., and San Francisco, Calif. Subse- 
quently teaching physics and _ electrical 
engineering at eastern colleges, he became 
associated with the Radio Corporation of 
America in 1944, as an engineer in the 
industrial electronics section. Two years 
later, he transferred to the company’s 
aviation equipment engineering section. 


H. J. Finison (A ’43, M ’47), former applica- 
tion engineer for the General Electric 
Company, Schenectady, N. Y., is the new 
assistant chairman of the electrical engineer- 
ing department, Armour Research Founda- 
tion, Illinois Institute of Technology, 
Chicago, Ill. Identified with General Elec- 
tric’s industrial engineering division for 
five years, Mr. Finison, from 1940 to 1944, 
had been in charge of the test program on 
electrical-system performance on B29 bomb- 
ers, and had helped in the development of 
electric equipment for other militacy aircraft. 
Mr. Finison will supervise foundation work 
in the application of electrical systems in 
industrial control. 


C. E. Smith (M’44), until recently chief 
electrical engineer with the Taylor-Winfield 
Corporation, Warren, Ohio, has organized 
the Resistance Welder Engineering Com- 
pany, in the same city. The new firm is a 
consulting engineering service, dealing with 
problems related to power supply, electronic 
control, and resistance welding. Mr. Smith 
also had been associated with the Westing- 
house Electric Corporation, where he did 
design and development work on resistance- 
welding controls. He has been a member 
of the Electric Welding Committee for the 
last five years. 


J. T. Lawson (M715) electrical operating 
engineer, has retired after 51 years of service 
with the Public Service Gas and Electric 
Company, Newark, N. J., and its predecessor 
companies. Since joining the organization 
in 1898 as a student engineer, he has held 
successively the positions of chief electrician, 
system operator, and assistant to the general 
superintendent of generation. Mr. Lawson 
served on the following committees: Pro- 
tective Devices, 1914-16; Power Stations, 
1918-19; Power Generation, 1924-27, 


J. C. Meier (A’44), has been appointed 
application engineer for the W. N. Matthews 
Company, St. Louis, Mo. Formerly, west- 
ern editor of Electrical World, Chicago, IIl., 
Mr. Meier, in his new position, will specialize 
in field problems and apparatus applica- 
tions. He also has been associated with 
Westinghouse Electric Corporation and 
Western Massachusetts Electric Company. 


D. S. Young (A’28, M’36), for the past 
four years assistant general sales manager 
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of the Canada Wire and Cable Company, 
Toronto, Ontario, has been appointed vice- 
president of Powerlite Devices, Limited, in 
the same city. Sixteen years, district 
engineer with the Anaconda Wire and Cable 
Company, Chicago, IIl., Mr. Young has 
had utility experience with the Detroit 
Edison Company, the Electric Bond and 
Share Company, and Winnipeg Hydro. 


G. W. Brucker (A ’42) and H. C. Steiner 
(A ’32, M ’44) have been named to positions 
of designing engineers in the General Electric 
Company’s tube division, Schenectady, N. Y. 
Mr. Brucker has been with the company 
since 1922, and in his new capacity will 
work on power electronic equipment in the 
industrial and transmitting tube division. 
Mr. Steiner, who will be responsible for 
industrial-tube projects, joined General 
Electric 23 years ago. He has been a 
member of the Electronic Power Converters 
and the Electronics committees for the last 
two years. 


O. J. Miller (M41) has been elected vice- 
president and general manager of the Duke 
Power Company, Charlotte, N. C. Con- 
nected with the utility since 1943, he be- 
came a director in 1946, and has been general 
manager since early last year. A prac- 
ticing electrical engineer for 33 years, he has 
worked consecutively for E. W. Clark and 
Company, Columbus, Ohio, and the Ten- 
nessee Electric Power Company, and at one 
time, was manager of the transportation 
system in Nashville. In 1940, he joined the 
staff of the Commonwealth and Southern 
Corporation, Jackson, Mich. 


H. S. Fitch (A’18, M’46) has been ap- 
pointed vice-president of the West Penn 
Power Company, Pittsburgh, Pa. He will 
have full responsibility for the management 
of the power department, which was formerly 
under vice-president A. N. Cartwright 
(M°?41). Mr. Cartwright will continue as 
vice-president and hold his offices in sub- 
sidiary companies, rendering consulting and 
advisory service on technical matters related 
to engineering and construction. Mr. Fitch 
became associated with West Penn in 1913 
as a system operating engineer. He has held 
the consecutive positions of assistant system 
operator, system operator, superintendent of 
electrical operations, and general super- 
intendent of substations. 


G. E. Bourne (A’41), manager, special 
products section, apparatus department, 
Canadian General Electric Company, 
Toronto, Ontario, Canada, has been given 
general responsibility for the  nucleonics 
activities of his depactment. He is re- 
sponsible for the negotiations relating to the 
70,000,000-electron-volt synchrotron to be 
installed at Queen’s University, Kingston, 
Ontario. 


S.. B. Williams (M’37), until recently 
manager of customer relations, Sylvania 
Electric Products, Inc., New York, N. Y., 
has been named manager of public relations. 
Prior to joining Sylvania in 1947, he served 
as editor of Electrical World. We has been a 
member of the following AIEE committees: 
Publication; Lamme Medal; and_ the 
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Special Committee to Study Headquarters 
Equipment and Methods. 


T. D. Thomas (A’39, M’42) is the new 
president of the Dallas Electric Club. 
Chief engineer with the Texas Power and 
Light Company, he served on the Industrial 
Power Applications Committee, 1944-46. 
C. M. Mackey (A’34, M36), district 
manager, Westinghouse Electric Supply 
Company, was elected second vice-president 
of the Dallas group. 


D. A. Lewis (M’35) has been appointed 
general operating superintendent of the New 
York State Electric and Gas Corporation, 
Binghamton, N. Y. Prior to joining the 
utility in 1925, he was connected with the 
Public Service Corporation of Northern 
Illinois. In his new capacity, Mr. Lewis 
will supervise the technical operations of the 
company on a state-wide basis. 


A. D. Colvin (A’09, M13), formerly 
executive vice-president, has been named 
president of the Connecticut Power Com- 
pany His headquarters are changed from 
New London to Hartford. Before becoming 
Connecticut Power’s executive vice-president 
in 1929, he had been associated with the 
Troy Gas Company, the Hartford Electric 
Light Company, and had taught for two 
years at Rensselaer Polytechnic Institute. 


F,. E. Sanford (A ’28, F’46), has been en- 
gaged as a consultant by the Line Material 
Company, Milwaukee, Wis., to conduct a 
special engineering survey in connection 
with the company’s products. Formerly 
director of research, Copper Wire Engineer- 
ing Association, Chicago, Ill., he also has 
been identified with the Cincinnati Gas and 
Electric Company and Electrical World. 
Mr. Sanford has served on the Transmission 
and Distribution Committee, 1944-46, 1948- 
49, 


J. T. Hood (A ’35, M42) has been elected 
president of the Professional Engineers of 
Oregon. He is with the General Electric 
Company in Portland, Oreg. 


F. R. Kappel (M’43) has been elected 
vice-president in charge of the long lines 
department, American Telephone and Tele- 
graph Company, New York, N. Y. His 
previous designation was assistant vice- 
president. 


C. F. Monson (A’39), until recently as- 
sistant to the vice-president, has been 
advanced to assistant superintendent, Puget 
Sound Power and Light Company. He has 
been with Puget Power ten years. 


A. M. Jacobs (M’18) has been appointed 
chairman of the Electricity Supply Com- 
mission, Johannesburg, Union of South 
Africa. For the past 21 years a member of 
the commission’s board, he has done elec- 
trical engineering work in Europe, the 
United States, South America, Java, South 
China, and Japan. Succeeding Mr. Jacobs 
on the board is J. T. Hattingh (A°21, 
M ’32), consulting electrical engineer to the 
commission. Mr. Hattingh was on the 
staff of the General Electric Company, 
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Schenectady, N. Y., for some years, returning 
to South Africa in 1922. 


E. R. Fosdick (A’26, F °40) has resigned as 
assistant director of power utilization for the 
Bureau of Reclamation to join the consulting 
engineering firm of H. Zinder, Washington, 
D.C. During his five years’ service with the 
bureau, he helped to plan the power facilities 
for the Columbia and Missouri River basins. 
Previously, he had been on the staff of the 
Federal Power Commission. 


P. S. Castner (A ’47), formerly application 
engineer for load center and network trans- 
formers, Allis-Chalmers Manufacturing 
Company, Pittsburgh, Pa., has been pro- 
moted to assistant sales manager. He has 
been with the company since 1945. 


Cc. B. Hart (A’47), until recently sales 
representative of the Allis-Chalmers Manu- 
facturing Company in Boston, Mass., has 
been advanced to the post of New England 
region dealer supervisor. With Allis-Chal- 
mers since 1945, Mr. Hart previously worked 
17 years for the New England Power Com- 


pany. 


C. C. Nelson (M ’36), formerly works man- 
ager, has become vice-president in charge of 
manufacturing at the Electric Machinery 
Manufacturing Company, Minneapolis, 
Minn. He has been associated with the 
company since 1928. 


G. A. Palmer (A ’44), since 1945, assistant 
meter engineer of the New England Electric 
Company, Boston, Mass., has been named 
meter engineer. He was a member of the 
Instruments and Measurements Committee, 
1947-48. 


Quentin Graham (A ’39) has been elected 
a vice-president of the Elliott Company, 
Jeannette, Pa. He joined the company in 
1944 as manager of the engineering depart- 
ment. In 1946, he was appointed manager 
of the Ridgeway Division. 


C. C, Baltzly (M’23, F’43) to manager of 
the station operating department; Herbert 
Estrada (A’28, M’43) to general super- 
intendent of the same department; and 
J. L. Conner (M’31) to assistant adminis- 
trative engineer of the electric operations 
department, are new appointments recently 
announced by the Philadelphia (Pa.) Electric 
Company. 


J. A. Becker (F'’43) and W. S. Gorton (M’29) 
of the Bell Telephone Laboratories, Murray 
Hill, N. J., have received Army-Navy cer- 
tificates of appreciation for work done under 
the Office of Scientific Research and De- 
velopment. By applying thermistors to 
infrared detection, and through work in the 
field of accoustics, Becker and Gorton, re- 
spectively, earned their awards. J. P. Max- 
field (M’23, F ’27) consulting engineer, Los 
Angeles, Calif, and W. B. Snow (A’25, 
M ’34), Kellex Corporation, New York, 
N. Y., were the recipients of similar cer- 
tificates. Becker has been a member of the 
AIEE basic sciences committee for the last 
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two years; Gorton served on the electr 
physics committee 1930-31; and Ma 
belonged to the air transportation committee, 
1940-41. 
J. C. Jones (A’36, F’48) has been named 
assistant general superintendent of the 
Pacific Power and Light Company, Port- 
land, Oreg. Previously, Jones had been 
associated with the Florida Power and Light 
Company, Miami, Fla., and before that, the 
Texas Power and Light Company. 


C. A. Barbour (A’44) has been appointed 
district engineer in charge of the Montreal 
(Quebec, Canada) office of Eastern Power 
Devices, Limited. Barbour was formerly 
district office manager of D. M. Fraser 
Limited in the same city. 


L. S. O’Roark (A’22) assistant director of 
publications, Bell Telephone Laboratories, 
New York, N. Y., has retired after 37 years 
with the organization. He is a graduate of 
the University of Kentucky, class of 1910. 
Work on telephone-cable loading problems, 
instrument testing, and helping to design the 
sound distribution system for the San Fran- 
cisco Fair, occupied him during his first 
years of service in the Bell system. Subse- 
quently joining the staff organization in 1919 
as information manager, he later became 
general service manager and employment 
manager, successively. In 1925, soon after 
the formation of the company’s publication 
department, he became one of its assistant 
directors. O’Roark belonged to the AIEE 
membership committee, 1924-27, and was 
its chairman, 1926-27. 


Renee Dupuis (M’44), superintending 
engineer of operations, Beauharnois Light, 
Heat, and Power Company, Quebec, 
Canada, has been named to the board of the 
Quebec Hydro-Electric Commission. Edu- 
cated at Laval and McGill Universities, and 
at the University of Nancy in France, Dupuis 
joined Canadian Westinghouse in 1924. 
Attached to the Shawinigan Water and 
Power Company, Three Rivers, Quebec, for 
five years, 1926-30, he subsequently joined 
the Quebec Power Company. In 1942, he 
became affiliated with Laval University, 
helping to launch the first specialized course 
in electrical engineering on the American 
continent which is taught in French. Five 
years later, he joined Beauharnois. 


W. H. Croft (A ’33, M39), engineer with 
the Central Arizona Light and Power Com- 
pany, Phoenix, is president of the recently 
organized Arizona Society of Professional 
Engineers. 


W. N. Johnson (A’22, M’30), has been 
named vice-president in charge of operation 
of the Southern California Edison Company, 
Los Angeles, Calif. Johnson, who super- 
vised the recent changeover of Edison terri- 
tory from 50 to 60 cycles, joined the company 
in 1937 as manager of the Vernon City dis- 
trict. Previously, he had been employed for 
six years as the chief engineer of the depart- 
ment of water and power of the city of 
Vernon, With Southern California Edison, 
he was appointed superintendent of distribu- 
tion in 1941, and four years later, assistant 
manager of operation. 


ELECTRICAL ENGINEERING 


_E. W. Greenfield (A ’34, M °37), supervisor, 
electrical laboratory, Anaconda Wire and 
Cable Company, Hastings-on-Hudson, N. Y., 
has been elected vice-chairman of the Con- 
ference on Electrical Insulation, Division of 
Engineering and Industrial Research, Na- 
tiogal Council Research, forthe term, 1949-50. 
After receiving an electrical engineering 

_ degree in 1929 from Johns Hopkins University 
Greenfield worked as research associate for 
four years at his alma mater, following which 

_ period, he received his doctorate. Joining 
Anaconda in 1935, as a cable research engi- 
neer, he became supervisor of the electrical 
laboratory five years later. He has special- 
ized in the development of high-voltage elec- 
trical insulation, dielectric measurement 
apparatus, and high-frequency power trans- 
mission, A member of the American Society 
for Testing Materials and the American 
Physical Society, Greenfield is at present 
serving on the AIEE electronics committee. 


F. O. McMillan (A 14, F °32), a director of 
the AIEE and head of the electrical engineer- 
ing department, Oregon State College, 
Corvallis, has been elected the first president 

' of the Mid-Williamette Section of the Pro- 

- fessional Engineers of Oregon. McMillan 
has served on the following AIEE commit- 
tees: Student Branches, 1930-36 and 1948- 
49; electrophysics, 1934-37; research, 1934— 
36 and 1938-41; transfers, 1936-42 (chair- 
man 1939-41); education, 1939-40; and 
technical program, 1948-49. 


A. H. Grimsley (A’16, M ’21), chief of the 
consolidation section, Federal Power Com- 
mission, Washington, D. C., has retired after 
15 years’ service with that organization. 
Engaged in engineering work for more than 
35 years, the first 14 years of Grimsley’s 
career were spent in the civil and mechanical 
fields, principally railroad and mill construc- 
tion. From 1908 to date, he has specialized 
in electrical engineering, some of the posi- 
tions that he held being: superintendent of 
Kanawa Water and Light Department, 
Charleston, W. Va., vice-president and 
general manager of Virginia-Western Power 
Company, Clifton Forge, Va., vice-president 
and general manager of the Virginia Public 
Service Company, Charlottesville, and vice- 
president of the General Engineering and 
Management Company, New York, N. Y. 
Some of Grimsley’s achievements include the 
design of steam and hydroelectric generating 
plants, high-tension transmission lines, and 
substation and. distribution systems. A 
Member for Life of the Institute, Mr. 
Grimsley also belongs to the National Elec- 
tric Light Association. 


Harold Lyons (M’47), chief of the microwave 
standards laboratory of the National Bureau 
of Standards, Washington, D. C., has been 
presented the Arthur S. Fleming Award 
by the Washington Junior Board of Com- 
merce for his outstanding government 
service. According to the chamber’s cita- 
tion, Lyons was responsible for four general 
scientific developments during 1948, the 
most important of which was the construction 
of the atomic clock. This latter instrument 
measures time with greater accuracy than 
any known device, astronomical or other- 
wise. A 1933 alumnus of the University of 
Buffalo, Lyons reecived his master and 
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doctor degrees, in 1935 and 1939 respec- 
tively. Joining the Naval Research Labora- 
tory in the latter year, he came to the 
National Bureau of Standards in 1941, and 
was appointed to his present position five 
years later. A member of the American 
Physical Society, Lyons at present is serving 
on the AIEE instruments and measurements 
committee. 


OBITUARY ecceccee 


Joseph Henry Tracy (A’08, M712), 
formerly with the Electric Storage Battery 
Company, Philadelphia, Pa., and a resident 
of Jenkintown, Pa., died March 15, 1949. 
Born December 23, 1873, in Durham, 
Conn., he attended the Sheffield Scientific 
School of Yale University. Following his 
graduation in 1896, he joined the Hartford 
(Conn.) Electric Light Company. Three 
years later, he began an association with the 
Electric Storage Battery Company, which 
was terminated by his retirement in 1942. 
Mr. Tracy held a variety of positions with 
the company, including that of chief engi- 
neer, and at one time was manager of the 
Philadelphia branch. A member of the 
AIEE Sections committee, 1916-17, he 
served as chairman of the Philadelphia 
Section, 1915-16. Mr. Tracy was a Mem- 
ber for Life of the Institute. 


William Levi Hoffman (M ’41), electrical 
engineer of Seattle, Wash., died February 7, 
1949. Born in Chippewa Falls, Wis., April 
14, 1875, he was graduated from Cornell 
University in 1898. During the next five 
years, he worked successively for the Beth- 
lehem (Pa.) Steel Company, the Western 
Electric Company, Chicago, IIll., and the 
Westinghouse Electric Corporation, East 
Pittsburgh, Pa. Moving to Tacoma, Wash., 
in 1903, Hoffman became a member of the 
engineering staff ‘which built the city’s 
Nisqually power plant. Later, he joined 
the Stone and Webster Engineering Cor- 
poration, where he assisted in the construc- 
tion of Northwestern Electric’s Condit 
water-power plant. In 1914, Mr. Hoffman 
became identified with the Puget Sound 
Power and Light Company, Seattle, Wash., 
continuing with the utility until his retire- 
ment in 1945. He was a Member for Life. 


Albert J. Kuester (A’46), electrical de- 
signer, Vern E. Alden Company, Chicago, 
Ill., died February 22, 1949. <A native of 
Chicago, he was born May 23, 1906. For 
nearly a score of years, beginning in 1924, he 
was an electrical draftsman, being employed 
by the following Chicago firms: Pullman- 
Standard Car Manufacturing Company; 
Public Utility Engineering and Service 
Corporation; and Carnegie-Illinois Steel 
Corporation. While-working, Mr. Kuester 
attended engineering school at night, and in 
1943, he became an electrical designer 
with Sargent and Lundy. Two _ years 
later, he joined Vern E. Alden, where he 
was named chief electrical designer and 
assisted in the design of electric power, con- 
trol, lighting, and communication installa- 
tions for power plants and substations. 


Institute Activities 


Arthur Edward Appleyard (A ’96, M’21), 
vice-president, American Black Granite 
Company, Ashland, Wis., died recently. 
A native of Lincoln, England, he was born 
June 29, 1867. In 1888, he joined the 
Elliott Falls Electric Light Company, South 
Natick, Mass. During the years 1890-97, . 
he was manager of the Natick (Mass.) Gas 
and Electric Company and engineer for the 
Framingham (Mass.) Electric Light Com- 
pany. For the next several years, he was 
associated with various railways in the Mid- 
west, assisting in the construction of electric- 
railway equipment and high-tension trans- 
mission lines. In 1907, he became vice- 
president and general manager of the Ash- 
land (Wis.) Light, Power and Street Railway 
Company, and two years later he assumed 
similar duties with the Ironwood and 
Bessemer Railway and Light Company. 
Subsequently, he became president of the 
British Columbia and Alberta Power Com- 
pany. In later years, he helped to build up 
the utility system which is now the Lake 
Superior District Power Company and to 
organize the American Black Granite 
Company, which supplied the black granite 
for Radio City in New York, N. Y., and the 
Marshall Field Building in Chicago, II. 
Mr. Appleyard was a Member for Life of 
the Institute. 


Lester Andrew Magraw (A’07, M13), 
president of the Central Illinois Public 
Service Company, Springfield, died March 
25, 1949. Identified with the Illinois utility 
since 1932, Mr. Magraw began his engineer- 
ing career in the manufacturing branch of 
the electrical industry, joining the Crocker- 
Wheeler Company, Ampere, N. J., subse- 
quent. to his graduation from Worcester 
Polytechnic Institute in 1905. Two years 
later, he became associated with the West- 
inghouse Electric and Manufacturing Com- 
pany. His work there dealt with lightning 
arresters and high-voltage equipment. In 
1911, he joined the Central Georgia Power 
Company as chief engineer, and the follow- 
ing year, he became chief engineer with the 
Macon Railway and Light Company. 
During the next several years, he held the 
various positions of treasurer, general 
manager, director, and vice-president. He 
became vice-president and general manager 
of the South Carolina Power Company, 
Charlotte, in 1928, and president two years 
later. A native of Springfield, Mass., born 
May 7, 1883, Mr. Magraw was a member 
of the board of directors of the Edison 
Electric Institute, and a member of the 
American Society of Mechanical Engineers. 
He was a Member for Life of the AIEE. 


MEMBERSHIP ee 


Recommended for Transfer 


The board of examiners at its meeting of April 21, 
1949, recommended the following members for transfer 
to the grade of membership indicated. Any objection 
to these transfers should be filed at once with the secre- 
tary of the Institute. A statement of valid reasons for 
such objections must be furnished and will be treated as 
confidential. 


To Grade of Fellow 


Canavaciol, F, E., prof. of elec. engg., Polytechnic 
Institute of Brooklyn, Brooklyn, N. Y. 


apy) 


Grimsley, A. H., retired, Hotel Jefferson, Clifton Forge, 
Vv: 


a. 
Harvey, H. F., Jr., elec. engr., Newport News Ship- 
prildine & Drydock Co., Newport News, Va. 
Lichtenberg, Colonel C., asst. to works mgr., General 
Elec. Co., Ft. Wayne, Ind. 

Sasscer, C. D., elec. engr., depe Army Office, Chief of 
Engineers, Washington, D. C. 

Schmidt, M. L., designing engr., FHP motor divs., 
General Electric Co., Ft. Wayne, Ind. 

Summers, C. M., engr., chge. Ft. Wayne lab., General 
Electric Co., Ft. Wayne, Ind. 

Vogel, F. J., prof., Illinois Institute of Technology, 
Chicago, ih 

Werner, C. J., chief engr., delco products div., General 
Motors Corp., Dayton, Ohio. 

Xenis, C. P., division engr., Consolidated Edison Co. 
of N. Y., Inc., New Fork, N. Y. 


10 to grade of Fellow — 


To Grade of Member 


Allison, D. M., elec. engr., Westinghouse Electric 
Corp., St. Louis, Mo. 

Andrews, F. A., chief operator, Consolidated Gas Elec- 
tric Light & Power Co. of Baltimore, Md. 

Ballard, R. G., division engr., aeronautical instrument 
engg. div., General Electric Co., West Lynn, Mass. 

Barron, J. P., elec. engr., Dallas Power & Light Co., 
Dallas, Tex. 

Boisseau, A. C., managing engr., power circuit breaker 
div., General Electric Co., Philadelphia, Pa. 
Bowers, B. N., high voltage bushing engg. div., General 

Electric Co., Pittsfield, Mass. 

Brown, C. B., elec. engr., Bureau of Reclamation, 
Billings, Mont. 

Cachat, J. F., commercial engr., The Ohio Crankshaft 
Co., Cleveland, Ohio 

Cantrell, S. W., asst. substation designer, Pacific Gas & 
Electric Co., Oakland, Calif. 

Christison, D. C., elec. engr., appraisal dept., Kimberly- 
Clark Corp., Neenah, Wis. 

Croy, R. J., chief elec. engr., W. C. Kruger & Co., 
Los Alamos, N. Mex. 

Dickerhoff, J. F., supervisor of commercial & industrial 
lighting, Long Island Lighting Co., Mineola, N. Y. 

Dingler, R. D., executive chief electrician, Monolith 
Portland Cement Co., Laramie, Wyo. (Monolith, 
Calif.) 

Dupuis, H. P., elec. engr., The Commonwealth & 
Southern Corp., Jackson, Mich. 

Finzi, L. A., assoc. prof. elec. engg., Carnegie Institute 
of Technology, Pittsburgh, Pa. 

Fontaine, C. B., Jr., asst. division engr., General Electric 
Co., Lynn, Mass. 

Fowles, G. A., sales mgr., plastic materials, B. F. Good- 
rich Chemical Co., Cleveland, Ohio. 

Freed, I. F., asst. to supt., power transmission stations, 
Consolidated Gas Electric Light & Power Co., of 
Baltimore, Md. 

Gager, F. M., section head, radio div. III, Naval Re- 

“search Laboratory, Washington, D. C. 

Gates, L. A., elec. engr., Moloney Electric Co., St. 
Louis, Mo. 

Gibbons, jj P., elec. engr., Goodman Manufacturing 
Co., Chicago, Ill. 

Griffith, D. A., asst. to general mgr., Allis-Chalmers 
Mfgr. Co., Pittsburgh, Pa. 

Grim, C. a elec. engr., Gilbert Associates, Inc., Read- 
ing, Pa. 

Herman, C. J., design engr., General Electric Co., 
Ft. Wayne, Ind. 

Hill, R. C., group leader, University of California, 
Los Alamos Scientific Lab., N. Mex. 

Hipp, J. E., asst. supt., Consolidated Gas Electric Light 

Power Co., Baltimore, Md. 

Hobart, E. A., president, The Hobart Brothers Co., 
Troy, Ohio 

Hoff,H. B., transmission engr., Ohio Bell Telephone Co., 
Cleveland, Ohio 

Jones, R. W., assoc. prof., Northwestern Technological 
Institute, Evanston, III. 

Kalb, J. W., development engr., General Electric Co., 
Pittsfield, Mass. 

Lawrence, L. E., elec. engr., Allen-Bradley Co., Mil- 
waukee, Wis. 

Lawrence, N. S., instructor, elec. engg., Columbia 
University, New York, N. Y. 

Lewis, C. P., elec. engr., The Clark Controller Co., 
Cleveland, Ohio 

Mack, C. D., elec. maintenance engr., San Diego Gas & 
Electric Co., San Diego, Calif. 

Meiklejohn, W. H., development engr., General Elec- 
tric Co., Lynn, Mass. 

Miller, S. C.; transmission & outside plant engr., The 
wie Woes & Potomac Telephone Co., Baltimore, 


Muller, C. R., project engr., Federal Telecommunication 
Labs., Inc., Nutley, N. J. 


Murray, J. E., owner, J. E. Murray & Co., North 
Kansas City, Mo. 


Nelson, J. M., senior engr., Seattle City Light, Seattle, 
Wash. 


Opitz, F. M., electrical consultant, 2517 N. Charles 
St., Baltimore, Md. 

Patten, I. A., general supt., Lynn Gas & Electric Co., 
Lynn, Mass. 

Ramsey, A. K., Jr., assoc. prof. elec. engg., Louisi 
State Univ., Baton Rouge, La. ee co 

Richardson, C. N., consultant, Youngstown, N. Y. 

Robbins, F. D., instructor, elec. engg., University of 
Washington, Seattle, Wash. 

Rodgers, J. M., electrical machinery engr., delco prod- 
ucts div., General Motors Corp., Dayton, Ohio 
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Solberg, W. O., ara engr., General Electric 
Co., Pittsfiel ass. P 

Somerville, G. cM section head, laboratory, General 
Electric Co., Pittsfield, Mass. - 

Spaulding, L. R., elec. engr., Bonneville Power Ad- 
ministration, Vancouver, Wash. ORE 

Stoughton, M. L., district mgr., I-T-E Circuit Breaker 
Co., Philadelphia, Pa. ; 

Stubblebine, C. A., industrial power engr., Georgia 
Power Co., Atlanta, Ga. : 

Terwilliger, D. D., research engr., The Glenn L. Martin 
Co., Baltimore, Md. 

Thompson, G. R., elec. engr., Eastman Kodak Co., 
Rochester, N. Y. ; 

Tidd, W. H., member technical staff, Bell Telephone 
Labs., Inc., New York, N. Y. 

Tucker, W. M., elec. engr., U. S. Naval Research 
Laboratory, Washington, D. C, ; é 

Turner, W. R., graduate student, California Institute of 
Technology, Pasadena, Calif. fs 

Underhill, B. B., asst. prof. engg. research, Pennsylvania 
State College, State College, Pa. 

Uptegraff, R. E., Jr., chief engr., R. E. Uptegraff Mfg. 
€o., Scottdale, Pa. : a 

Warren, C. T., elec. engr., The Pure Oil Co., Smith’s 
Bluft Refinery, Nederland, Tex. } 

Warren, M., Jr., asst. superintendent, Power Aluminum 
Co. of America, Alcoa, Tenn. 

Westheimer, E. G., exchange engr., Southwestern Bell 
Telephone Co., Houston, Tex. _ 

Willey, R. E., transmission & protection engr., North- 
western Bell Telephone Co., Minneapolis, Minn. 

Wilson, D, G., chairman, dep of elec. engg., University 
of Kansas, Lawrence, Kans. z 

Wrensch, B. E., elec. engr., Stearns Magnetic Mfgr. 
Co., Milwaukee, Wis. 


63 to grade of Member 


Applications for Election 


Applications have been received at headquarters from 
the following candidates for election to membership in 
the Institute. Any member objecting to the election 
of any of these candidates should so inform the secretary 
before June 21, 1949, or August 21, 1949, if the appli- 
cant resides outside of the United States, Canada, or 
Mexico. 


To Grade of Member 


Abbott, H. F., Beauharnois Light, Heat & Power Co., 
Beauharnois, Quebec, Canada 

Bentley, E. F., G & W Elec. Specialty Co., Chicago, Ill. 

Black, G. A., Duke Power Co., Greenville, S. C. 

Black, G. F., Rome Cable Corp., San Francisco, Calif. 

Browning, D. M., Arizona Wholesale Supply Co., Inc., 
Phoenix, Ariz. 

Cisneros, S. C., Messrs. Palomino & Mora, Mexico, 
Federal District, Mexico 

Cowan, J. W., Hatzel & Buehler Inc., New York, N. Y. 

Damm, G. E., Hyre Elec. Co., Chicago, Ill. 

Diehl, F. D,, McPherson Water & Elec. Dept., Mc- 

Pherson, Kans. 

Edwards, F. W., Duke Power Co., Charlotte, N. C. 

Fahse, K. A., International Harvester Co., Chicago, III. 

Gayek, H. W., General Elec. Co., Schenectady, f. ‘x 

Gishlick, H. E., The Austin Co., New York, N. Y. 

Gretz, C. B., Chesapeake & Potomac Tel. Co., Wash- 
ington, D. C 

Grimm, G, A. (re-election), Florida Power Corp., St. 
Petersburg, Fla. 

Gupta, O. P., Dalmia Cement Ltd., New Delhi, India 

Jennings, P. D. (re-election), Puget Sound Power & 
Light Co,, Seattle, Wash. 

Jha, R., M.E.S., E.S.D. (M), Kankinara, India 

Jones, L. E., Industrial Elec. Service, Los Angeles, Calif, 

Keil, C., British Thomson-Houston Co., Ltd., Rugby, 


England 

Kintner, E. G., Jr., Westinghouse Elec. Corp., Balti- 
more, Md. 

erage et So. California Edison Co., Los Angeles, 
Jalif. 


Maloney, J., 111 Queen Street, Port of Spain, Trinidad 
Marcus, A., Marcus Transformer Co., Inc., Hillside, 
N 


Meszar, J., Bell Tel. Lab., Inc., New York, N. Y. 

Mickley, N. E., Cleveland Elec. Illuminating Co., 
Cleveland, Ohio 

Myers, O., Bell Tel. Labs., Inc., New York, N. Y. 

Papp, A. E., G & W Elec. Specialty Co., Chicago, III. 

Patell, D. P., Lt. R.I.N.V.R., Associated Cement Cos., 
Ltd., Bombay, India 

Patrick, W, P., General Elec, Co., Schenectady, N. Y. 

Pete W. F., New England Tel. & Tel. Co., Boston, 

ass. 

Priestley, W. K., U. S, Rubber Co., Bristol, R. I. 

Renn a N., Indian Institute of Science, Bangalore, 
ndia 

pray B. J., Marcus Transformer Co., Inc., Hillside, 


Speer, J. L. D., Jr. (re-election), Bell Tel. Co. of Balti- 
more City, Baltimore, Md. 

Springston, C, D., Ohio Edison Co., Akron, Ohio 

Stanton, R. S., Smith, Hinchman & Gr lls, Inc. of 
Detroit, ay Dept., Washington, D. C. 

Stewart, H, E., Cleveland Elec. Illuminating Co., Cleve- 
land, Ohio 

Swaroop, S., M/S Aluminum Corp. of India, Ltd., 
Jaykaynagar, Burdwan, India 


Institute Activities 


Taft, G. L., Pacific Power & Light Co., Astoria, Oreg. 
Taylor, B. ’M., San Diego City Schools, San y 


Calif. : a 
Taylor, BD: W., N. Y. State Elec. & Gas Corp., Elmira, 

NY. * 
Thompson, A. R., Bell Tel. Labs., New York, N. Y. 


Wojcikowski, J. S., Hydro-Elec. Power Comm., Toronto, ; 
Ontario, Canada : 


44 to grade of Member 4 


To Grade of Associate 


United States, Canada, and Mexico 


1. Nort Eastern 


A Somerville, Mass. ‘ 
Bassett, M. O., General Elec. Co., Schenectady, N. Y. 
Reucesnes F. Fig - 
chenectady, N. Y. 
Belyea, R. C., Ceara Elec. Co., Schenectady, N. Y. 
Bialous, J. L., General Elec. Co., Schenectady, N. Y. 
Brown, T. E., Boston Edison Co., Boston, Mass. 
Bushman, R. N., General Elec. Co., Schenectady, N. Y- 
Davis, S., General Elec. Co., Schenectady, Nie 
Derr, E. M., General Elec. Co., Pittsfield, Mass. _ 
Dentachte, i J, Great Lakes Carbon Corp., Niagara 
Falls., N. 
Dovi, A. C., Jackson & Moreland, Boston, Mass. 
Dunigan, F. P., Jr, General Elec. Co., Worcester, Mass- 
Eaton, W. R., General Elec. Co., Schenectady, N. Y. 
Ellis, W. H., General Elec. Co., Schenectady, N. Y. 
Fenoglio, P.,General Elec. Co., Pittsfield, Mass. 
Ferguson, J. A., Power Bureau Public Service Comm., 
Albany, N. Y. 
Gibbard, W. G., General Elec. Co., Benencesays NZ Y= 
Gibson, T. K., General Elec. Co., Schenectady, N. Y. 
Gould, C. L., General Elec. Co., Schenectady, N. Y. 
Graves, W. L. O., General Elec. Co., Schenectady, 
N. Y 


Grup, H. W., General Elec. Co., Scien N.Y; 

Hofmann, L. H., U. S. Rubber Co., Bristol, R. I. 

Hogue, L. J., General Elec. Co., Schenectady, N. we 

Hubbard, A. G., General Elec. Co., Schenectady, N. Y- 

Hunter, W. A., Jr., General Elec. Co., Schenectady, 
N. Y 


Johnsen, R. O., General Elec. Co., Schenectady, N. Y- 


Keenan, W. M., Cornell Univ., Ithaca, N. Y. 2 
Kendall, A., N. Y. State Elec. & Gas Corp., Elmira, 
N. Y. 


Kesler, R. W., International General Elec.Co., Schenec- 
tady, N. Y. 

Koerner, T. K., General Elec. Co., Schenectady, N. Y. 

Kronick, M., General Elec. Co., Schenectady, N. Y. 

Leftwich, R. F., General Elec. Co., Schenectady, N. Y- 

Lemmond, C. Q., General Elec. Co., Schenectady, 
N. Y 


Levine, M. P., Univ. of Massachusetts, Amherst, Mass. 

McComb, R. D. (re-election), General Elec. Co., 
Schenectady, N. Y. 

McElligott, J. E., General Elec. Co., Schenectady, N. Y- 

McLeod, A. L., Jr., General Elec. Co., Schenectady, 
NSY; 


Morgan, H. I., General Elec. Co., Schenectady, N. Y. 
Nelson, H. V., General Elec. Co., Schenectady, N. Y. 
Neslin, M. A., General Elec. Co., Schenectady, N. Y. 
Noorigian, E., New England Power Service Co., Boston, 


ass, 
Owens, J. I., Jr., General Elec. Co., Schenectadyy N. Y- 
Pease, R. B., General Elec. Co., Schenectady, N. Y. 
Peterson, G. R., General Elec. Co., Schenectady, N. ¥. 
Peterson, R. E., Monitor Controller Co., Braintree, 
ass. 
Reeb, C. W., General Elec. Co., Schenectady, N. Y. 
Rodgers, W. M., Jr., General Elec. Co., Schenectady, 
N. Y. 


Sachse, E. S., Univ. of Massachusetts, Amherst, Mass. 
Shamblen, R. H., General Elec. Go., Pittsfield, Mass. 
Schissel, P. O., General Elec, Co., Schenectady, N. Y. 
Schoch, K. F., General Elec. Co., Schenectady, N. Y- 
Schrom, E. C., General Elec. Co., Schenectady, N. Y. 
Schultz, C. W., Univ. of Connecticut, Storrs, Conn. 
Shedd, R. D., General Elec. Co., Schenectady, N. Y. 
Sinclair, C., General Elec. Co., Schenectady, N. Y. 
Smith, W. W., Univ. of Massachusetts, Amherst, Mass. 
Soper, L. N., Walter J. Rider Co., Binghamton, N. Y. 
Staake, D. B., Norwich Univ., Northfield, Vt. 

Strunk, C, L., General Elec. Co., Schenectady, N. Y. 
Sykes, C, A., General Elec. Co., Schenectady, N. Y. 
Thompson, B H., General Elec. Co., Schenectady, N. Y- 
Tomsha, E. C., General Elec. Co., Schenectady, N. Y. 
Travis, W. C., General Elec. Co., Schenectady, N. Y- 
Ulgur, M. M., General Elec. Co., Schenectady, N. Y. 
he pale Se W., N. Y. State Elec. & Gas Corp., Elmira, 


Utting, R. P., General Elec. Co., Schenectady, N. Y. 
ping tg H., Asplundh Tree Expert Co., Binghamton, 


Walker, W. W., General Elec. Co., Schenectady, N. Y. 
Mabie M. S., General Elec. Co., Schenectady, 


Wegman, E. C., General Elec. Co., Lynn, Mass, 

Witt, K. C., General Elec. Co., Schenectady, N. Y. 
Wood, D. E., General Elec. Co., Schenecta ys NioYa 
2. Mrppie Eastern 

Abernathy, W. S., Potomac Elec. Power Co., Wash- 


ington, D. C. 
Bell, R. T., Pennsylvania Elec. Co., Erie, Pa. 


ELECTRICAL ENGINEERING 


Bea. Hee Cleveland Elec. Illuminating Co., Cleveland, 


) . 

Botdorf, G. E., Jack & Heintz Precision Industries, Inc., 
Bedford, Ohio 

Brooks; nF F., Natl. Bureau of Standards, Washington, 


Casto, V. K., Appalachian Elec. Power Co., Cabin 
Greek, W. Va. 

Cole, J. C., Jr., Delaware Rayon Co., New Castle, Dela. 

Daniels, W. L., United Engrs. & Constructors, Inc., 
Philadelphia, Pa. 

Didscenze, A. J., Philadelphia Elec. Co., Philadelphia, 


a. 
aged, il C., Jr., Bethlehem Steel Co., Sparrows Point, 
Gall, A. & Charleston Elec. Supply Co., Charleston, 


. Va. 
Gibson, J. W., 3626 Piedmont Rd., Huntington, W. Va. 
Heiss, F. S. D., The Bell Tel. Co. of Boadavivane: 

Philadelphia, Pa. 
Humpbhreville, T. N., Westinghouse Elec. Corp., Cleve- 
land, Ohio 
oe G., Reliance Elec. & Engg. Co., Cleveland, 
io 
Keppel, L. P., Meadville Tel. Co., Meadville, Pa. 
aoe G., Potomac Elec. Power Co., Washington, 


Koontz, H. W., The Notnac Mfg. Co., Canton, Ohio 

Lasswell, P. M. (re-election), USAF, Air Materiel Com- 
mand, Wright Field, Dayton, Ohio 

Love, A. N., Jr., Guyan Machinery Co., Logan, W. Va. 

Maley, L. E., Brown Instrument Co., Philadelphia, Pa. 

McEntire, F. E., Jr., Cmdr., USN, The Johns Hopkins 
Univ., Baltimore, Md. 

Nosko, V. A., Cleveland Elec. Illuminating Co., Cleve- 
land, Ohio 

Noyes, T. M., 613 Benninghaus Rd., Baltimore, Md. 

Oberheim, E. F.,-Westinghouse Elec. Corp., E. Pitts- 
burgh, Pa. 

Patnaik, H., c/o Education Dept., Embassy of India, 
Washington, D. C. 

Scheu, C. F., Jack & Heintz, Inc., Bedford, Ohio 

Showman, J. M., Cleveland Elec. Illuminating Co., 
Cleveland, Ohio 

Sofian, M., Philadelphia Elec. Co., Philadelphia, Pa. 

Stasik, E. F., Westinghouse Corp., Baltimore, Md. 

Se J. M., Westinghouse Elec. Corp., E. Pittsburgh, 


a. 
Swam, R. E. S., Swam Elec. Co., Inc., Hanover, Pa. 
pS Na C., Potomac Elec. Power Co., Washington, 


Workman, A., Appalachian Elec. Power Co., Cabin 
Creek, W. Va. 


3. New Yorx Ciry 
yasttander, S. H., Westinghouse Elec. Corp., New York, 


Boselli, EL V., Bendix Aviation Corp., Teterboro, N. J. 
Cavalconte, C. C., Manhattan College, New York, N. Y. 
Same J., Consolidated Edison Co., New York, 


Driscoll, E. G., Phelps Dodge Copper Products Corp., 
Yonkers, N. Y. 
ara M., Consumer’s Union of U. S., New York, 
x; 


Heller, idee Burndy Eng. Co.,"New York, N. Y. 
Johnson, F. H., Federal Tel. & Radio Corp., Clifton, 


Ni: 

Kearney, J. J., Jr., Ebasco Services, Inc., New York, 
Nu Y. 

McSweeney, JiEo T. Frederick Jackson, Inc., New 


Work: N.Y; 
Murray, H. J., Board of Transportation, New York, 
N. Y 


Parry, J. P., Westinghouse Elec. Internatl. Co., New 
eae, Nz Y. 

Platter, A. V., I.B.M. Corp., Poughkeepsie, N. Y. 

Retallack, R. L., American Gas & Elec. Service Corp., 
New York, N. Y. 

Shamah, M. A. A., International General Elec. Co., 
New York, N. Y. 

Stone, R. M., Hazeltine Electronics Corp., Little Neck, 
IN. Ye 


4. SouTHERN 


Ashe, R. C., Georgia Power Co., Atlanta, Ga. 
Branson, W. S., General Elec. Supply Corp., Louisville, 


Ky. 

Barlieshaw; T. A., Southern States Equipment Corp., 
Hampton, Ga. 

Burgin, E. C., Jr., TVA, Chattanooga, Tenn. 

ae a F., $8. C. Elec. & Gas Co., Columbia, S. C. 

Cocke, R. Pods N. C. State College, Raleigh, N. C. 

Elam, F. P., TVA, Chattanooga, Tenn. 

Fortier, R. E., Louisiana Power & Light Co., New 
Orleans, La. 

Howard, E. E., Braddock Light & Power, Alexandria, 


Va. 
spenints F. A., Duke Powder Co., Charlotte, N. C. 
owe, O. A., Jr., J. E. Sirrine Co., Greenville, S. C. 
Minturn, F. H., Lewisburg Light & Power Dept., 
Lewisburg, Tenn. 
Robertson, J. P., Jr., Bessemer Elec. Service, Bessemer, 
Al 


a. 
Robinson, W. A., J. E. Sirrine Co., Greenville, S. C. 
Ross, 4, S- Economy Elec. Co., Charlotte, N. C. 
Scott, H. L., Southwestern Gas & Elec. Co., Shreveport, 

La. 
Ware, J. H., Jr., Mathieson Chemical Corp., Lake 
Charles, La, 


5. Great LAKES 


Ackmann, L, F., Allis-Chalmers i A Co., Chicago, Ill. 

Barbaras, R.S., S. & C. Elec. Co., Chicago, Il. 

Barry, J. E., Square D Co., Detroit, Mich. 

Behrens, C., Jr., Federal Tel. & Radio Corp., Elkhart, 
Ind. 


' JunE 1949 


. Martin, R. 


Chlumsky, S. J., Commonwealth Edison Co,, Chicago, 
Il. 


Chumbley, C. M., General Elec. Co., Chicago, Ill. 

Dres, W. J., G. & W. Elec. Se ee) Co., Chicago, Ill. 

Ducey, T. R., General Elec. Supply Corp., Chicago, Ill. 

Pranataathe T. J.. Magnaflux Corp., Chicago, III. 

Duras, R. J., General Elec. Co., Ft. Wayne, Ind. 

Eddy, L. C. (re-election), Public Service Co. of No. Ill. 
Chicago, Till. 

Gannon, C.T., P. R. Mallory & Co., Indianapolis, 
Ind 


nd. 
Gens, H. J., G.-M. Labs., Chicago, IIl. 

Gray, F. J., Electro-Motive Div. of G. M., La Grange, Ill. 
Harring, R. J., Automatic Elec. Co,, Chicago, Ill. 
Been E. H., General Elec. Supply Corp., Chicago, 


Kovac, G. M., Rockford Elec. Eqpt. Co., Rockford, Ill. 

Lobdell, W. E., Public Service Co. of No. Illinois, 
Maywood, Ill. 

MacKenna, R. B., Pioneer Service & Engg. Co., 
Chicago, Ill. 

., Chicago Park District, Chicago, III. 

MeDonale: Jed Pullman Standard Car Co., Hammond, 

nd. 
Mistic, G., Underwriters’ Labs., Inc., Chicago, II. 
MioRert, V. L., Allis-Chalmers Mfg. Co., Milwaukee, 
is. 

Moran, P. H., N. W. Bell Tel. Co., Duluth, Minn. 

Mueller, C. T., Chicago Park District, Chicago, Ill. 

peony a E., Jr., Michigan Bell Tel. Co., Saginaw, 

ich. 

Rafter, C. S., American Tel. & Tel. Co., Chicago, Ill. 

Ranney, J. L., Central Illinois Light Co., Peoria, Ill. 

Richards, S. A., Electro-Motive Div. G. M., La 
Grange, III. 

Russell, D. W., Public Service Co. of No. Illinois, May- 
wood, III. 

Schleicher, G. P., Illinois Bell Tel. Co., Chicago, Ill. 

Schorsch, V. A., Public Service Co. of No. Ill., May- 
wood, IIl. 

Scott, T. W. A. (re-election), Public Service Co. of No. 
Illinois, Maywood, III. 

Shade, C. W., G. & W. Elec. Specialty Co., Chicago, 


Ill. 
Shields, W. H., Commonwealth & Southern Corp. of 
N. Y., Jackson, Mich. 
Silva, A. D., Jr., Columbus Process Co., Columbus, Ind. 
Temple, F. D., 226 W. Jackson Blvd., Chicago, II. 
Thompson, J. R., Carnegie-Illinois Steel Co., Gary, Ind. 
Vance, S. M., General Elec. Co., Chicago, Ill. 
Vostry, E. J., Electro-Motive Div. G. M., La Grange, 


Ill. 
White, R. F., Allison Div. G. M. C., Indianapolis, Ind. 


6. Nortu CENTRAL 


Beach, R. K., Univ. of Wyoming, Laramie, Wyo. 
Flahart, D. O., 607 St. Joe Street, Rapid City, S. Dak. 
Knox, J. W., Mountain States Tel. & Tel. Co:, Denver, 


Colo. 
Shalla, L. C., Omaha Public Power District, Omaha, 

ebr. 
Springer, J. J., Public Service Co. of Colo., Denver, 


‘olo. 
Waller, M. H., U. S. Bureau of Reclamation, Casper, 
Wyo. 


7. SourH West 


Albert, N. J., Black & Veatch, Kansas City, Mo. 

Ault, J. C., Union Elec. Co. of Missouri, St, Louis, Mo. 

Berman, G., E., Mexican Light & Power Co., Mexico, 
Federal District, Mexico 

Biggers, B., Southwestern Public Service Co., Plainview, 


ex. 
Cease, J. E., Public Service Co. of Oklahoma, Tulsa, 
Okla. 
Drake, R. E., Southwestern Public Service Co., Denver 
City, Tex. 
du Rostu, B., Mexican Light & Power Co., Mexico, 
Federal District, Mexico 
Edinborgh, J. A., Univ. of Wichita Research Founda- 
tion, Wichita, Kans. 
Gomez, G., J. G., General Elec. Co., Mexico, Federal 
District, Mexico 
Grier, L. H., Southwestern Bell Tel. Co., Wichita, Kans. 
Groh, H. S., Evans Electrical Construction Co., Kansas 
City, Mo. 
Heidebrecht, A. R., Kansas Gas & Elec. Co., Inde- 
endence, Kans, 
Jeohlent R. H., Arkansas Power & Light Co., Pine Bluff, 
Ark. 
ara, F. B., Arkansas Power & Light Co., Searcy, Ark. 
ilburn, F. H., Arkansas Valley Elec. Corp., Hutchin- 
son, Kans. 
Kincade, O., Foster Wheeler Corp., Houston, Tex. 
Koop, A. B., Westinghouse Elec. Corp., Wichita, Kans. 
gow tl C., Aluminum Co. of America, Kansas City, 
0. 
Martin, G. E., Black & Veatch, Kansas City, Mo. 
McAnally, J. W., Texas Elec. Service Co., Eastland, Tex. 
Nitterauer, F. D., Southwestern Bell Tel. Co., Dallas, 


AWS 
Rhodes, E. C., Black & Veatch, Kansas City, Mo. 
Rumph, L. M., Kansas Gas & Elec. Co., Wichita, Kans. 
Smith, J. C., Fargo Eng. Co., Austin, Tex. 
Starkey, M. R., Southwestern Bell Tel. Co., Wichita, 


ans. 
Thomson, W. A., Gulf States Utilities Co., Beaumont, 


Tex. 
Watkins, G, A., Chas. L. Ward Co., Kansas City, Mo. 


8. PaciFic 


Burnet, J. W., Johannessen & Girand., Phoenix, Ariz. 

Abel, G. C., California State Polytechnic College, San 
Luis Obispo, Calif. 

Bennett, M. M., Sulphur Spring Valley Elec. Coop., 
Willcox, Ariz. 


Institute Activities 


Boehle, N. E., So. Calif. Edison Co., Alhambra, Calif. 

Carlin, G. H., Central Arizona Light & Power Co., 
Phoenix, Ariz. 

Carter, B. F., Vincon-Carter Elec. Co., Phoenix, 


riz. 
Davis, W., Bechtel Corp., Los Angeles, Calif. 
Evans, D. B., Westinghouse Corp., Sunnyvale, Calif. 
Garber, B., U. S. Bureau of Reclamation, Phoenix, Ariz. 
Goboing, J. F., J. E. Redmond Supply Co., Phoenix, 


riz. 
Greer, J. O., Calif. Inst. of Technology, Pasadena, Calif. 
Higgins, M. W., Central Arizona Light & Power Co., 
Phoenix, Ariz. 
Holland, H. L., Los Angeles Dept. of Water & Power, 
Los Angeles, Calif. 
LTS Hae B., Westinghouse Elec. Corp., Sacramento, 
alif. 
Kiger, G. T., City of Phoenix, Phoenix, Ariz. 
Landis, R. I., North American Aviation, Downey, Calif. 
IONE spe L. V., Jr., Lockheed Aircraft Corp., Burbank, 
alif. 
Magee, A. E., 1033 Penn Place, Tucson, Ariz. 
Marshall, J. A., General Elec. Co., Los Angeles, Calif. 
Mizell, M. H. (re-election), Associated Tel. Co., Santa 
Monica, Calif. 
Robinson, G., Burnie M. Craig, Pasadena, Calif. 
Sanborn, R. P., Colorado River Comm., Henderson, 


ev. 
poheend Ne: H. W., Carl A. Stone Co., Los Angeles, 
alif. 
Schnee R., North American Aviation, Inglewood, 
alif. . 
Schwarzmann, W. A., Phaostron Co., S. Pasadena, Calif. 
Simanton, J. R., General Cable Corp., Emeryville, Calif. 
Walz, C. W., Jr., C. F. Braun & Co., Alhambra, Calif. 


9. NorrtH WEst 
Bryner, D. L., Utah Power & Light Co., Salt Lake City, 
h 


ta 
Clark, R. G., General Elec. Co., Richland, Wash. 
Doig, J. A., Portland General Elec., Portland, Oreg. 
Durnford, R. F., Montana State College, Bozeman, 


ont. 
Gant, D. W., Puget Sound Power & Light Co., Seattle, 
Wash 


ash. 
Laws, R. N., Chicago, Milwaukee, St. Paul & Pacific 
R. R. Co., Butte, Mont. 
Perry, W. T., Bonneville Power Admin. Portland, Oreg. 
Smith, L. J., Western Electrical Construction Co. 
Portland, Oreg. 
Sweeney, R. P., The Pacific Tel. & Tel. Co., Portland, 


Oreg. 
Swezea, G. L., General Elec. Co., Richland, Wash. 
Westernfield, G. T., Pacific Tel. & Tel. Co., Portland 
Oreg. 


10. CANADA 


Bartley, E. J., Robert A. Rankin & Co., Ltd., Montreal, 
Quebec, Canada 

Brown, H. E., Ontario Paper Co., Ltd., Thorold, On- 
tario, Canada 

Chernish, G., Canadian Comstock Co., St. Catharines, 
Ontario, Canada 

Curtis, R. W., Univ. of Manitoba, Winnipeg, Manitoba, 
Canada 

Davis, G. T., Canadian General Elec. Co., Ltd., Peter- 
borc, Ontario, Canada 

Gans, N., Bepco Canada Ltd., Montreal, Quebec, 
Canada 

Green, M., North-West Tel. Co., Vancouver, British 
Columbia, Canada 

Kerr, T. A., North American Cyanamid Ltd., Niagara 
Falls, Ontario, Canada 

Knapp, J. W., B. C. Elec. Co., Vancouver, British 
Cichumbia, Canada 

McKenzie, G. C., Westminster Paper Co., New West- 
minster, British Columbia, Canada 

Nablo, H. W., Hydro Elec. Power Comm. of Ontario, 
Toronto, Ontario, Canada 

Patterson, L. A., Elec. Power & Equipment, Vancouver, 
British Columbia, Canada 

Rickard, H. J. C., B. C. Elec. Railway Co., Vancouver, 
British Columbia, Canada 


Elsewhere 


Ashmawy, S. A., Ministry of Public Works, Cairo, Egypt 

Bey M., L. H., Paseo Atkinson No. 54, Valparaiso, 
Chile, South America 

Cabo y M., R. E., Compania Azucarera Atlantica del 
aus S. A. Central Lugareno, Prov. de Camaguey- 

uba 

Canoun, C. A., Iraq Petroleum Co., Ltd., Tripoli, 
Lebanon 

Douglas, R. N., Electriciteitsbedrijf “Electra” Oran- 
jestad, Aruba, Netherlands West Indies 

Ghose, R. N., College of Engg. & Tech. Bengal, India 

Godfrey, S. S., South East Ponda Technical College, 
London, England 

Gupta, R. K., Harduaganj Steam Station, Aligarh, 
United Province, India 

Kaneff, S., Univ. of Adelaide, Adelaide, South Australia 

Majumdar, S., English Elec. Co., Stafford, England 

Misra, C. J.-G., Govt. Steam Power House, Aligarh, 
United Province, India 

Rama, Char, T. L., Indian Institute of Science, Banga- 
lore, India 

Ramanathan, A., College of Engg., Guindy, Madras, 
India 

Rao, Narla Tata; Modi, Kamptee, Central Provinces & - 
Berar, India 

Sachse, H. B., Siemens & Haiske, Heidenhein, Germany, 


U.S.-Zone 
Sandler, B. T., 128 Pine Road, Mt. Carmel, Haifa, Israel 


Total to grade of Associate 
United States, Canada, and Mexico, 266 
Elsewhere, 16 
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OF CURRENT INTEREST 


Survey Shows Intelligence Rated 
Top Quality in Engineering Employees 


Intelligence is the most highly sought 
after personal quality in an engineering 
employee in the opinion of 44 of the nation’s 
top-level engineering executives, who par- 
ticipated in a survey recently concluded by 
the Engineers’ Council for Professional 
Development to provide facts about human 
personality which would be valuable in its 
program of student and professional develop- 
ment. Results of the 3-year survey which 
was broadened to include opinions of college 
administrators, faculty, personnel officials, 
and engineering students, are published in a 
25 page-booklet, “The Most Desirable 
Personal Characteristics,’’? in which the data 
submitted by 1,033 respondents are plotted 
in 15 bar charts and curves, and interpreted 
by the ECPD Subcommittee on Student 
Development. 


DEPENDABILITY RATED SECOND 


Asked to list six carefully selected positive 
characteristics of human personality in the 
order of the most desirable, 80 per cent of 
the executives gave first or second place to 
intelligence, thus rating it first among the 
desirable characteristics. Physical accept- 
ability, defined as masculinity, good carriage, 
cleanliness, and so on, was rated as least 
important, with 93 per cent of the re- 
spondents giving this characteristic fifth or 
sixth place. Dependability was rated second 
among the most desirable characteristics; 


organizational acceptability as third; energy 
as fourth; and emotional acceptability as 
fifth. 

Surprisingly enough, the returns for 
engineering school administrators, faculty, 
personnel officials, and even engineering 
students fell into the same order of im- 
portance as that charted by the executive 
group. In the case of students, a wider 
scattering of choice was indicated par- 
ticularly in the end positions, where the more 
experienced respondents made decisive 
choices. 


INTERPRETATION OF CHARACTERISTICS 


Another interesting result of the survey 
is the light it throws on the interpretation 
by the respondents of the meaning of the 
personal characteristics they were asked to 
rate. Six descriptive subheads were listed 
under each characteristic to clarify its mean- 
ing for those answering the questionnaire. 
For example, under the main characteristic, 
‘‘intelligent,’’ the following six subheads were 
listed: clear thinking; reasonable; careful; 
imaginative; shrewd; and adaptable. Re- 
spondents were asked to list the subheads 
in order of importance. The returns were 
revealing. 

In general there was good agreement on 
what the main characteristics meant. For 
all respondents the intelligent man was, 
first, one who was clear thinking and, last, 


World’s largest 
Ozonator water- 
treatment gener- 
ator unit has 


been installed at 
the Belmont filtra- 
tion station, Phila- 
delphia, Pa., by 
the Welsbach Cor- 
poration. The 
portholes cover 
glass _ electrodes, 
whose sparking 
creates ozone. 
This gas removes 
taste and odor 
from ordinary 
The Bel- 
mont plant even- 
tually will treat 
70,000,000 gallons, 
the power utiliza- 
tion to average 200 
kilowatt-hours per 
million gallons 


water. 
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one who was shrewd. The dependable 
person was one who was truthful and not 
necessarily one who could get things done. 
Co-operativeness and consideration were 
rated the most important qualities of the 
organizationally acceptable man. But when 
it came to the term, dynamic, divergence of 
choices indicated that no one was sure just 
what the term really meant. 


ASPECT OF GROUP OPINION 


The survey bears out the hypothesis ad- 
vanced by the ECPD Subcommittee on 
Student Development that while human 
personality could not be defined easily, most 
people had a good idea of what were the 
most desirable of the personal character- 
istics, and that, in fact, these ideas or intui- 
tions about human personality had assumed 
the aspect of group opinion, 

Early in 1946, Donald B. Prentice, at that 
time chairman of the ECPD Committee on 
Engineering Schools, expressed the hope of 
defining these desirable characteristics which 
industry seeks and the world needs, as an 
aid to students and young graduate engineers 
on the way to professional attainment. A 
Subcommittee on Student Development 
subsequently was formed under the chair- 
manship of A. R. Cullimore, then president 
of Newark College of Engineering, to under- 
take a personality survey. 

A questionnaire was prepared on the 
basis of six carefully selected personality 
characteristics, and a pilot group of engineer- 
ing executives of considerable responsibility 
and diverse managerial functions residing 
in widespread geographical areas was 
enlisted to co-operate in the survey. All 
members of the pilot group were executives 
with experience in hiring and direction of 
young engineers and were known personally 
to at least one member of the committee. 

The questionnaire consisted of three 
parts. The first listed the main charac- 
teristics each with six descriptive subheads 
which respondents were asked to rate in 
order of importance. The second part 
consisted of a Form 1, in which the main 
characteristics were to be listed in the order 
of the most desirable for men in the general 
engineering field. Part three was an op- 
tional Form 2 divided into the four func- 
tional engineering groups as follows: re- 
search and invention; design and con- 
struction; production and management; 
and sales and distribution. Form 2 was 
to be used by those respondents who felt 
that the order of characteristics as listed for 
general engineering work was not valid for 
the functional subdivisions of engineering. 

Twenty-eight of the pilot group filled out 
Form 2, thereby providing significant data 
pointing up similarities and contrasts among 
the characteristics most valued by the 
functional group. 


DIFFERENCES OF FUNCTIONAL GROUPS 


The desirable characteristics of the re- 
search and design groups fell in the same 
general pattern with the end positions filled 
by intelligence and physical acceptability, 
with a good concentration of choice in rating 
four of the six characteristics. A change, 
however, was noted in the production and 
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Management group. Here intelligence still 
had first place but held its lead by only a 
narrow margin with most of the other charac- 
teristics having higher ratings. 

A radical departure from the usual 
arrangement of characteristics was noted in 
the sales and distribution group. Here 
“dynamic” rather than “intelligent? was 
the paramount quality with “physical”? 
acceptability, which consistently rated sixth, 
running a close second. The returns showed 
no concentration of choices which was in- 
terpreted to mean there is no general type 
of sales personality. 

While the committee believes that the 
survey was an important contribution to 
the field of personality study, it cautions 
against conceiving the project beyond what 
it was intended to be—“‘a rough measure- 
ment in a rugged terrain.’’ 

Copies of the report may be obtained from 
ECPD, 29 West 39th Street, New York 18, 
N. Y. Price per copy is 25 cents. 


American Inventors Association 
to Hold Exposition in New York 


The first International Inventors Exposi- 
tion, sponsored by the American Inventors 
Association (AIA), a nonprofit organization, 
will be held in Grand Central Palace, 
New York, N. Y., June 4-11, 1949. 

The prime purpose of the sponsors is to 
provide an opportunity for corporations 
and for individual inventors, particularly, 
to sample public opinion and, at the same 
time, show their products to industrial 
leaders. The show committee will screen 
all applications carefully. Only products 
with unusual merit and promise will be 
put on exhibit. 

As G. A. Parsons, managing director of 
the exposition states, “Special consideration 
will be given to inventions that create new 
jobs. Inventions generally create more 
employment than they take away; as evi- 
dence of this, the plastics industry has created 
new jobs supplying products to every phase 
of our existence.” 

One of the main purposes of this exposition 
is to encourage inventors. To that end, 
the show committee will have available a 
guidance council of accredited scientists 
who will give free advice to embryo in- 
ventors. 

The facilities of the exhibition hall will 
be allocated to approved applicants who 
will be furnished private booths for their 
inventions at an absolute minimum of cost 
($50 regardless of extent of space required, 
plus membership in AIA). Corporations 
exhibiting new products will be charged the 
usual rates. 

The exhibits will be departmentalized, 
to assist persons in locating their special 
interests with a minimum of effort. This 
show will provide a maximum in human 
interest. It is interesting to note that in the 
United States alone more than 35,000 in- 
ventions are patented yearly, the total in 
the world being around 47,000. 

The AIA has selected the United Exposi- 
tions Corporation, 525 Lexington Avenue, 
New York, N. Y., to handle all show details 
for them. The officers of AIA are: presi- 
dent, T. G. Jungersen, inventor of the 
precision casting process which War Pro- 
duction Board officials called one of the 
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Trolley Car Starter Has 99 


This barrel-like electric accelerator 
promises greater passenger comfort by 
eliminating jerky stops and starts in trolley 
cars. During acceleration, the X-shaped 
arm revolves, the two wheels press down 
on the 99 electrical contacts in rapid 
succession, and the power is fed to the 
driving motors in a gradually increasing 
surge. In _ stopping, the 
reversed 


process is 


most important wartime production meth- 
ods; first vice-president, Doctor L. L. 
Wyman of General Electric Company and 
atomic research fame; second vice-president, 
Doctor F. A. Hessel, secretary of the Chemists 
Club; and secretary, Serge Traye, inventor 
of the Carlat helicopter. 


Con Edison Man Lectures British IEE. 
Ward F. Morehouse (A714, F’26), of the 
Consolidated Edison Company of New 
York, Inc., New York, N. Y., delivered the 
Supply Section Annual Lecture in London, 
England, on May 11,1949. Speaking under 
the auspices of the Institution of Electrical 
Engineers, his topic was “‘Plant Co-ordina- 
tion—an Example of Co-operation.” He 
discussed procedures that have been de- 
veloped in the United States for solving the 
problems of physical and inductive co-ordi- 
nation of power and 
systems, and presented solutions that have 
been found to particular problems. The 
Supply Section Annual Lecture traditionally 
is given by an engineer from outside of 
Great Britain. P. M. J. Ailleret of France 
gave the first lecture in 1937. Mr. Morehouse 
is the first American speaker in the series. 


Jewett Fellowships Awarded for 1949-50, 
Six promising young scientists were named 
recently by the American Telephone and 
Telegraph Company to receive the 1949-50 
Frank B. Jewett Fellowships. The awards 
grant $3,000 to the recipient and $1,500 to 
the institution at which he chooses to do his 
research, The winners of this year’s awards 
are: Doctor Harish-Chandra of the Institute 
for Advanced Study, Princeton, N. J., and 
Allahabad, United Provinces, India; Doctor 
J. A. Jenkins of Harvard University, Cam- 
bridge, Mass., and Toronto, Ontario, 
Canada; Doctor Robert Karplus of the 
Institute for Advanced Study, Princeton, 
N. J., and West Newton, Mass.; Doctor 
Joaquin Mazdak Luttinger of Physikalisches 
Institut, Zurich, Switzerland and New York, 


Of Current Interest 


communications - 


N. Y.; Doctor David Emerson Mann of the 
University of Minnesota and Minneapolis, 
Minn.; and Harvey Winston of Columbia 
University and New York. Two of the win- 
ners are physicists, two are mathematicians, 
and two are chemists. The fellowships are 
awarded on recommendation of a committee 
consisting of seven members of the technical 
staff of Bell Telephone Laboratories, New 
York, N. Y. Primary criteria are the demon- 
strated research ability of the applicant, the . 
fundamental importance of the problem he 
proposes to attack, and the likelihood of his 
growth as a scientist. The awards are 
designedly post-doctorate, and only scientists 
who recently have received doctors’ degrees 
or who are about to receive them normally 
are considered. 


ASEE Meets at Rensselaer. The theme of 
partnership with industry will keynote the 
1949 convention of the American Society 
for Engineering Education (ASEE) to be 
held June 20-24, 1949, at Rensselaer Poly- 
technic Institute, Troy, N. Y., C. J. Freund, 
dean of engineering at the University of 
Detroit (Mich.) and national president of 
the ASEE, announced recently. Twenty-five 
hundred presidents, deans, and professors 
of leading engineering colleges, scientists, 
and industrial leaders will attend the con- 
ference. The meeting will coincide with 
Rensselaer’s 125th anniversary celebration. 
Presentation of the ASEE Lamme Medal 
and the Westinghouse Award to the re- 
cipients for meritorious achievement in the 
teaching profession will highlight the 5-day 
sessions. Delegates also will take side trips 
to industrial plants in the Troy-Albany- 
Schenectady area. An international con- 
ference on engineering education will feature 
engineering educators from all over the 
world. There will be programs on instru- 
mentation for engineering research, educa- 
tion in the field of atomic energy, secondary- 
school developments, and _ selective-service 
problems. Approximately 150 papers will 
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be presented by leaders in the educational 
field dealing with various aspects of engi- 
neering education. 


Conference on Ionospheric Research. A 
3-day conference and symposium will be 
held at the Pennsylvania State College, 
June 27-29, to acquaint scientists in the 
field with the latest theoretical and experi- 
mental developments in ionospheric research. 
Eight to 12 papers following the theme— 
“Present-Day Research on Radio Wave 
Propagation via the Ionosphere’”’—will be 
presented during the 3-day session. Dis- 
cussion-conference sessions will be planned 
after each series of papers to allow free 
intermingling of the latest ideas and thoughts 
among the participants. It is expected that 
an internationally known expert in the 
field will address the dinner meeting. This 
conference is being sponsored jointly by the 
Pennsylvania State College and the Geo- 
physical Research Directorate of the United 
States Air Forces. Further details may be 
secured from Doctor A. H. Waynick, the 
Radio Propagation Laboratories, the Penn- 
sylvania State College, State College, Pa. 


H. S. Mudd Awarded Egleston Medal. 
The Egleston Medal, awarded annually by 
the Columbia University engineering school 
Alumni Association for distinguished engi- 
neering achievement, will be presented this 
year to H. S. Mudd, president and managing 
director of Cyprus Mines Corporation. 
Mudd’s principal professional activity for 
many years has been the development and 
management of copper mines in the Island 
of Cyprus, in the Mediterranean. Currently, 
he is also director of Texas Gulf Sulphur 
Company, Mesabe Iron Ore Company, 
Southern Pacific Company, and Pilgrim 
Exploration Company. In addition, he is 
president of Cactus Mines Company and 
Pacific Alkali Company, as well as voting 
trustee of Pacific Mutual Life Insurance 
Company. During the many years of his 
connection with Cyprus Mines, Mudd has 
solved numerous complex mining and 
metallurgical problems involving mine venti- 
lation and safety, fire hazards, and pro- 
duction. In 1929, he helped to establish 
the Seeley W. Mudd Memorial Fund for the 
American Institute of Mining and Metal- 
lurgical Engineers. The income from the 
fund is used by the institute to finance re- 
searches, publications, and other projects 
concerned with advancing the sciences and 
arts of mining and metallurgy. Mudd holds 
an honorary doctor of science degree from 
Columbia. He was graduated from the 
school of mines (now school of engineering) 
in 1912. 


Kerr Made Officer in Companies’ Organi- 
zation. Stewart Kerr, a Detroit, Mich., 
attorney, has been appointed executive 
secretary of the National Association of 
Engineering Companies, W. W. Schmitt, 
president of the nonprofit organization, 
announced recently. Kerr served as special 
assistant to the United States Attorney 
General in the Department of Justice’s 
Anti-Trust and Criminal Divisions. The 
new executive secretary’s broad experience 
in government contracts and familiarity 
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with engineering companies and their 
practices led to his appointment. The 
program of the National Association of 
Engineering Companies, which is now in the 
process of formulation, will be made public 
at a future date. 


Atchison Heads NBS Guided Missile Work. 
F. S. Atchison has been appointed chief of 
the missile intelligence section of the Na- 
tional Bureau of Standards, where he will 
deal with intelligence systems for guided 
missiles. Doctor Atchison has worked in 
nuclear physics (in connection with studies 
of angular distributions and cross sections of 
light-element nuclear reactions at the State 
University of Iowa, Iowa City); in the 
design of radio proximity fuses for bombs, 
rockets, and mortars; and in the design of 
electronic systems for guided missile control 
at the National Bureau of Standards. In 
connection with the proximity fuse work, he 
was the technical advisor to the Air Force 
in the Pacific Theater during their first 
use of proximity fuse bombs at the invasion 
of Iwo Jima. Atchison joined the staff of 
the National Bureau of Standards in 1942, 
working in the ordnance development 
division. From 1938 to 1942 he was a 
research assistant at the State University of 
Iowa, and from 1937 to 1938 a high school 
instructor in science and mathematics at 
Cairo, Illinois. A 1938 graduate of South 
East Missouri State College, he later at- 
tended the State University of Iowa from 
1938 to 1942, receiving his master’s and 
doctor’s degrees in 1940 and 1942, respec- 
tively. He is a member of the American 
Physical Society and Sigma Xi. 


Technical Sessions Follow NOL Dedica- 
tion. The Naval Ordnance Laboratory 
aerobalistics facilities at White Oak, Md., 
will be dedicated formally on June 27, 1949. 
These facilities include supersonic and 
hypersonic wind tunnels and transonic and 
pressurized ballistics ranges. The formal 
dedication will be followed, June 27-29, by 
five half-day technical sessions on general 
aerodynamics, ordnance aeroballistics (re- 
stricted), theoretical supersonic and transonic 
aerodynamics, and experimental supersonic 
aerodynamics. Outstanding American and 
foreign scientists have been invited to pre- 
sent papers at these technical sessions. In 
connection with the dedication and technical 
sessions, the fluid dynamics division of the 
American Physical Society will meet at the 
Naval Ordnance Laboratory on June 30 and 
There will be symposia on turbu- 
lence, shock-wave phenomena, and aerother- 
modynamics, in addition to contributed 
papers. Persons interested in attending 
the dedication and technical sessions of 
June 27-29 should address request for invi- 
tations to Doctor R. J. Seeger of the Naval 
Ordnance Laboratory. 


FM Clinic Held in NYC. A frequency 
modulation clinic sponsored by the FM 
Association was held at the Hotel Commo- 
dore in New York, N. Y., on April 1, 1949. 
Subject of this first sales clinic was ‘““What’s 
Wrong in FM?” and was directed to fre- 
quency modulation broadcasters as well as 
to advertising time buyers and manu- 
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facturers. At a luncheon session Major E. 
H. Armstrong, frequency modulation 
pioneer, spoke briefly on the history of 
frequency modulation. A demonstration of 
the staticfree reception inherent in frequency 
modulation receivers was demonstrated 
graphically by means of a series of magnetic 
tape recordings of broadcasts picked up on 
frequency modulation and amplitude re- 
ceivers under very poor reception conditions. 
Edgar Kobak, president of Mutual Broad- 
casting System, addressed the luncheon 
gathering, pointing out that too many people 
in radio and advertising do not realize the 
advantages of frequency modulation from 
the point of good coverage and good re- 
ception under all conditions. During the 
sessions, case histories of good and bad 
frequency modulation sales promotion by 
broadcasters and manufacturers were cited. 


Newlon Named to NBS. A. E. Newlon, 
formerly with Stromberg-Carlson Company, 
has been appointed to the staff of the Na- 
tional Bureau of Standards, where he will 
work in the Ordnance Research Laboratory 
of the bureau’s Electronics Division. Newlon 
has done extensive research on broadcast 
and frequency-modulation receivers, tele- 
vision receivers and test equipment, and 
radar. From 1941 to 1948, he was senior 
radio engineer with Stromberg-Carlson. 
At the time he left, he was in charge of all 
broadcast-receiver research, including cir- 
cuits and manufacturing techniques. During 
this time, Newlon also acted as representative 
of Stromberg-Carlson on 13 Radio Manu- 
facturers Association committees concerned 
with television and frequency modulation. 
Engaged in research and development for 
RCA license division laboratory 1936-41, 
he previously worked for the Muzak Cor- 
poration of Ohio and the United States 
Coast and Geodetic Survey in Washington. 
A 1933 graduate of Ohio State University, 
Newlon has been elected to membership in 
Phi Eta Sigma, Eta Kappa Nu, Tau Beta 
Pi, and Sigma Xi. He is a member of the 
Institute of Radio Engineers. 


Norcross, AIP Official, Dies. Cleveland 
Norcross, general manager of the American 
Institute of Physics, New York, N. Y., died 
March 21, 1949, at the age of 37. Prior to 
joining the institute staff, July 1, 1947, 
Norcross was executive secretary of the 
Office of Scientific Research and Develop- 
ment (OSRD), and during the war he 
administered the expenditure of a half 
billion dollars in research contracts. For 
his services to the OSRD he was awarded 
the Certificate of Merit at the direction of 
the President of the United States. Born 
in Denver, Colo., Norcross was a graduate 
of the Wharton School of Finance and 
Commerce, University of Pennsylvania. 
After three years at R. H. Macy and Com- 
pany, New York, N. Y., he joined the 
personnel department of the Home Owners 
Loan Corporation in Washington, D. C., 
and in 1940 he became associated with the 
government’s war research program. 


Electronic Digital Computer Course. A 
48-lecture course on the design of electronic 
digital computing machines is now available 
to the American public, the Office of Tech- 
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Future Meetings of Other Societies 


American Electroplaters’ Society. Annual convention. 
June 27-30, 1949, Hotel Schroeder, Milwaukee, Wis. 


American Gear Manufacturers Association. Annual 
meeting. June 6-8, 1949, The Homestead, Hot Springs, 
Va. 


American Society of Mechanical Engineers. Semi- 
annual meeting. June 27-30, 1949, San Francisco, Calif. 


_ Engineering Foundation. June 16, 1949, Engineering 


Societies Building, New York, N. Y. 


 Iluminating Engineering Society. National Technical 


Conference. August 21-25, 1949, Los Angeles, Calif. 


National Bureau of Standards. Two symposia on 
numerical analysis. Symposium I, June 24-25, 1949; 
Symposium II, June 27-29, 1949; (dates are tenta- 
tive), Institute for Numerical Analysis, Los Angeles, 


Calif. 


Practising Law Institute. Conference on Current 
Problems in Patent Law. Annual summer session. 
July 18-22, 1949, Hotel Statler, New York, N. Y. 


Society of Automotive Engineers. Summer meeting. 
June 5-10, 1949, French Lick Springs, French Lick, Ind. 


nical Services of the Department of Com- 
merce announced recently. Sponsored by 
the Army and Navy, the course first was 
given in 1946 by 19 leaders in mathematics 
and electronics at the Moore school of the 
University of Pennsylvania, home of the 
ENIAC and EDVAC computers. The 
lectures since have been largely revised, 
and collected for the use of other workers 
interested in the field. Both practical and 
theoretical aspects of computing machines 
are discussed, and historical material is 
given tracing computing devices from the 
abacus to the mechanical, the electric- 
relay, and finally the electronic computer. 
Limited supplies of the lecture series, in four 
volumes, may be purchased from the Moore 
School, University of Pennsylvania, Phila- 
delphia 4, Pa., at $5 per volume. When 
this supply is exhausted, microfilm and 
photostat copies may be secured from the 
Library of Congress, Photoduplication Serv- 
ice, Publication Board Project, Washington 
25, D. C. Also available from the Library 
of Congress is, PB 96703, ‘Preliminary 
Discussion of the Logical Design of an Elec- 
tronic Computing Instrument,’ prepared by 
the Institute for Advanced Study at Prince- 
ton, N. J. This 57-page report is available 
at $2.75 in microfilm, $7.50 in photostat. 


McGraw-Hill Nuclear Series. Prepared 
as a record of the research carried on under 
the Manhattan Project and later under 
the Atomic Energy Commission, the ‘‘Na- 
tional Nuclear Energy Series (Manhattan 
Project Technical Section)” is being edited 
by a trained staff of specialists at Oak Ridge. 
The series will be published by McGraw-Hill 
under a subcontract with Columbia Univer- 
sity. ‘The volumes, which will be released as 
they are declassified, are grouped into eight 
divisions: (1) Electromagnetic Separation 
Project; (2) Gaseous Diffusion Project; (3) 
Special Separations Project; (4) Plutonium 
Project; (5) Los Alamos Project; (6) Univer- 
sity of Rochester Project; (7) Material 
Procurement Project; and (8) Manhattan 
Project. 


Magnetic-Sound-on Film Equipment to Be 


Produced. Eastman Kodak Company of 


~ June 1949 


Rochester, N. Y., has been licensed by 


_ Armour Research Foundation of Illinois 


Institute of Technology to manufacture and 
sell motion-picture film with a magnetic 
sound track. Kodak will sell film already 
coated with a magnetic sound track and will 
add a track to exposed film for both profes- 
sional and amateur use. Some 55 other 
licensees are manufacturing and selling mag- 
netic recording equipment based upon Re- 
search Foundation patents. Three com- 
panies, Ampro Corporation, Bell and Howell 
Company, and Revere Camera Company, all 
foundation licensees, are planning to manu- 
facture motion picture projectors which 
incorporate magnetic sound. The modern 
magnetic recorder was developed in the 
Armour Research Foundation laboratories 
by Marvin Camras, Illinois Institute of Tech- 
nology graduate and now research physicist 
at the foundation. 


Lack Heads Communications Association. 
Election of Fred R. Lack of New York, 
N. Y., vice-president of Western Electric 
Company, as president of the Armed Forces 
Communications Association was announced 
recently. Lack, a member of the Industry 
Advisory Committee for the Armed Services 
during and since World War II, succeeds, as 
president, Brigadier General David Sarnoff, 
chairman of the board of the Radio Corpora- 
tion of America, who has served as president 
of the association since its formation in 1946. 
Vice-presidents elected are T. S. Gary, of 
Chicago, IIl., vice-president of Automatic 
Electric Company; T. J. Hargrave, of 
New York, N. Y., president of the Eastman 
Kodak Company; Rear Admiral E. E. 
Stone, of Washington, D. C., Chief of Naval 


LETTERS TO 


INSTITUTE members and subscribers are invited 
to contribute to these columns expressions of opinion 
dealing with published articles, technical papers, 
or other subjects of general professional interest. 
While endeavoring to publish as many. letters as 
possible, Electrical Engineering reserves the right 
to publish them in whole or in part or to reject them 
entirely. Statements in letters are expressly under- 


Illumination Terms 


To the Editor: 


I wish to object to the incorrect use of 
illumination terms in the article by Peter C. 
Goldmark on ‘Brightness and Contrast in 
Television” (EE, Mar ’49, pp 237-42). On 
page 237 we find the rather astounding 
statement “‘. . . the illumination of the area 
surrounding the receiver is more than 20 
foot-lamberts.”’ This error is repeated in 
subsequent paragraphs. The unit of illu- 
mination is foot-candles and refers to light 
flux per square foot falling normal to the 
surface. Foot-lamberts is a unit of brightness 
and refers to light flux (lumens per square 
foot) leaving the surface. 

On page 170 of the 1942 edition of “‘Ameri- 
can Standard Definitions of Electrical 
Terms,” the foot-lambert is defined as the 
average “‘brightness of a perfectly diffusing 
surface emitting or reflecting light at the 
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Communications; J. R. Cunningham, of 
United Air Lines at Denver, Colo.; and 
C. O. Bickelhaupt, of New York, N. Y., 
vice-president of American Telephone and 
Telegraph Company. New directors of the 
association are Walter Evans, of Baltimore, 
Md., vice-president of Westinghouse Electric 
Corporation; Paul Goldsborough, of Kansas 
City, Mo., with Trans World Airlines; and 
W. G. Eaton, of Dayton, Ohio, civilian 
scientist at the Wright Field Electronics 
Laboratory. 


General Electric Fellowships Awarded. 
Research fellowships amounting to $18,460 
have been awarded by the General Electric 
Company under its education fund to 15 
graduate students for advanced study. 
Seven of the students received Charles A. 
Coffin Fellowships for advanced study in 
electricity, physics, and the physical sciences. 
Eight other students were awarded Gerard 
Swope Fellowships for advanced study in 
industrial management, engineering, the 
physical sciences, and various scientific and 
industrial fields. The fellowships are 
awarded annually on a competitive basis 
to graduates of universities, colleges, and 
technical schools who have shown through 
previous work that they could undertake or 
continue advanced study either in the 
United States or abroad. Winners of the 
awards may receive up to $1,500, plus a 
grant for any special equipment needed in 
their chosen field of research. Loans also 
may be available to the students during their 
period of study. Funds for both the Coffin 
and Swope fellowships come from the in- 
come derived from the $1,000,000 General 
Electric education fund. 


THE EDITOR 


stood to be made by the writers. Publication here 
in no wise constitutes endorsement or recognition 
by the AIEE. All letters submitted for publication 
should be typewritten, double-spaced, not carbon 
copies. Any illustrations should be submitted in 
duplicate, one copy an inked drawing without 
lettering, the other lettered. Captions should be 
supplied for all illustrations. 


rate of one lumen per square foot.’’ A more 
exact definition is 


ery Ti 
~ "GA cos6 


where B’ is in foot-lamberts, J is in candle- 
power, dA cos @ is the projected area of the 
emitting surface as viewed by the observer. 

The foregoing definition is independent of 
the type of surface involved, although hard 
to apply in practice. Thus, while both foot- 
candles and foot-lamberts have the same 
dimensions, that is, “lumens per square foot,” 
physically they are quite different. 

The confusion in terminology illustrated 
by this article is very common. Paradoxi- 
cally enough, the pressure of recent develop- 
ments in electronics and television has 
pushed the subject of illumination out of the 
curriculum for communication majors. If 
errors of nomenclature continue to be made 
even by acknowledged leaders in the tele- 
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vision field, then no doubt this course or its 
subject matter will have to be reinstated in 
order to keep the embryo engineer straight. 

It is regrettable that an article which gives 
the theoretical justification for filters in tele- 
vision receivers should be spoiled by the 
errors of terminology. I hope that television 
manufacturers will see their way clear to 
make such filters an integral part of com- 
mercial receivers. 


ABRAHAM ABRAMOWITZ (M’47) 


(Assistant professor of electrical engineering, The 
City College of New York, New York, N. Y.) 


Measuring Heavy Direct Currents 


To the Editor: 


It was of great interest to see the item, 
“Measuring Heavy Direct Currents” (ZZ, 
Mar °49, p 242), and it may be of historical 


NEW BOOKS ececece 


The following new books are among those recently 
received at the Engineering Societies Library. Une 
less otherwise specified, books listed have been pre- 
sented by the publishers. The Institute assumes no 
responsibility for statements made in the fellowing 
summaries, information for which is taken from the 
prefaces of the books in question. 


ALTERNATING-CURRENT MOTORS. By L. R. 
Drinkall, F. Hodik, and E. T. Groat. American Tech- 
nical Society, Chicago 37, Ill., 1948. 367 pages, illus- 
trations, diagrams, charts, tables, 81/2 by 51/2 inches, 
linen, $3. For both the beginner and experienced 
worker, this bock provides a background of information 
on the operation, construction, and maintenance of 
a-c motors. In addition to single and 3-phase motors, 
a-c generators also are discussed. The selection of 
motors for particular uses is considered. 


BUSINESS, LEGAL, AND ETHICAL PHASES OF 
ENGINEERING. By D. T. Canfield and J. H. Bow- 
man. McGraw-Hill Book Company, New York, N. Y.; 
Toronto, Ontario, Canada; London, England, 1948. 
358 pages, diagrams, charts, tables, 91/4 by 6 inches, 
cloth, $4.50. A revision and a combination of ‘‘Business 
Administration for Engineers”’ and ‘“‘Legal and Ethical 
Phases of Engineering.” It provides engineering stu- 
dents with detailed discussions of various situations 
within these fields which they are likely to encounter in 
practice, and is general enough for any type of engineer. 


COMPANY WAGE POLICIES. (Industrial Relations 
Section Research Report Series: Number 77). By R. A. 
Lester. Princeton University, Princeton, N. J., 1948. 
45 pages, 91/4 by 6 inches, paper, $1.50. This brief 
study is the result of a survey of the processes by which 
wage policy is determined by some 10) representative 
manufacturing companies in the United States, small 
and large. Topics dealt with include the basis for plant 
level of rates, factors in wage-level charges, and the 
consequences of intercompany uniformity. 


DEVELOPMENT OF THEORETICAL ELECTRO- 
CHEMISTRY (22d Annual Priestley Lectures). By 
R. M. Fuoss,-sponsored by Phi Lambda Upsilon and 
the department of chemistry, Pennsylvania State Col- 
lege, State College, Pa., 1948. 24 pages, 11 by 81/2 
inches, paper, $2. This historical survey of theoretical 
electrochemistry focuses attention on some of the out- 
standing developments and shows how modern chemical 
theory was influenced by these researches. It is divided 
into five chapters: discussion of the work of Henry and 
Volta; description of the first recorded experiments on 
electrolysis; consideration of Ohm, Wheatstone, Poggen- 
dorf, Hittorf, and Kohlrausch; the dissociation theory 
of Arrhenius;- work-done in the 20th century. 


ENGINEERING DRAWING PROBLEMS, to accom- 
pany French’s Engineering Drawing, Series I. Prepared 
by C. D. Cooper, P. E. Machovina, and C. J. Vierck. 
McGraw-Hill Book Company, New York, N. Y.; To- 
ronto, Ontario, Canada; London, England, 1948. No 
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interest that such d-c transformers were de- 
veloped by W. Kramer and built more than 
ten years ago in the transformer works of the 
AEG, Berlin, Germany. Kramer published 
some papers which have become well known 
in connection with the theory of magnetic 
amplifiers in general. They are listed in the 
following: 


1. A New D-C Current Transformer With Real Car- 
rent Transformer Characteristics, W. Kramer. Elektro- 
technische Zeitschrift (Berlin, Germany), volume 58, 1937, 
page 1309. 


2. A New D-C Potential Transformer for the Measure- 
ment of High D-C Voltages, W. Kramer. Elektro- 
technische Zeitschrift (Berlin, Germany), volume 59, 1938, 
page 1295. 


3. Bibliography on Transductors, Magnetic Amplifiers, 
Etc., H. B. Rex. Instruments (Pittsburgh, Pa.), volume 
21, 1948, page 332. 


ERIC T. B. GROSS (F ’48) 


(Department of Electrical Engineering Illinois Institute 
of Technology, Chicago, Ill.) 


Library Services 


NGINEERING Societies Library 
books may be borrowed by mail 

by AIEE members for a small han- 
dling charge. The library also pre- 


pares bibliographies, maintains search 
and photostat services, and can provide 
microfilm copies of any item in its 
collection. Address inquiries to Ralph 
H. Phelps, Director, Engineering So- 
cieties Library, 29 West 39th St., 
New York 18, N. Y. 


pagination, diagrams, charts, 11 by 18 inches, paper, 
$3.50. In this set of prepared sheets and layouts are 
presented problems designed to cover the fundamental 
subjects ordinarily taught in an elementary course. 
The working-drawing problem is presented as a design 
drawing from which the student, working as a detailer, 
makes a complete set. Since the use of instruments is 
developed along with the other topics the first ortho- 
graphic problems provide useful freehand practice. 


ENGINEERING MACHINE SHOP PRACTICE. 
By B. R. Hilton. Second edition. Sir Isaac Pitman 
and Sons, Ltd., Londen, England, 1946. 189 pages, 
illustrations, diagrams, charts, tables, 7!/2 by 5 inches, 
fabrikcid, 6s. This book, written for students and 
apprentices of production engineering, covers funda- 
mental principles and forms a useful aid to practical 
work as well as a guide tc the technology of the subject. 
Suggestions are included on technique, on the correct 
choice and use of hand and machine tools, and on 
pitfalls to avoid. 


LATEST DEVELOPMENTS OF DAMS AND 
HYDROELECTRIC POWER’ STATIONS IN 
FRANCE, By A, Coyne. Société des Ingenieurs Civils 
de France, British Section, 82 Victoria Street, London, 
S.W.1, England, 1947. 27 pages, illustrations, diagrams, 
91/2 by 71/2 inches, paper, 5s. In this pamphlet modern 
developments-in large power station dams are exemplix 
fied in considerable detail by certain French installations 
with particular reference to flood overfalls of the “ski- 
jump” type. The technical discussion of the paper is 
included. 


MANAGERIAL CONTROL OF BUSINESS. Edited 
by G. T. Trundle, Jr., and others. John Wiley and 
Sons, New York, N. Y.; Chapman and Hall, London, 
England, 1948. 408 pages, diagrams, charts, tables, 
9'/4 by 53/4 inches, linen, $5. Containing material on 
every phase of business management, this beok stresses 
the principles and methods actually applied to business 
and industry today. It includes an over-all picture an 
analysis of company operations as they are practised by 
leading corporations, a review of general management 
problems, discussions of the particular aspects of sales 
management, manufacturing, and industrial relations. 
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MECHANICAL TESTING OF METALS» AND 
ALLOYS. By P. F. Foster. Fourth edition. Sir Isaac 
Pitman and Sons, Ltd., London, England, 1948. 319 
pages, illustrations, diagrams, charts, tables, 83/4 by 
51/2 inches, cloth, 18s. Modern testing equipment and 4 
methods are described in detail following a discussion 
of the elementary theory of elasticity and the structure ~ 
of metals. The book also includes the fundamentals of 
present-day developments in metals testing, certain test — 
phenomena and the meaning of the characteristic re- — 
sults, and a group of tables of properties of metals and © 
alloys. : 


MECHANICS. (Pennsylvania State College Industrial 
Series.) By J. W. Breneman. Second edition. Mc- 
Graw-Hill Book Company, New York, N. Y.; Toronto, 
Ontario, Canada; London, England, 1948. 144 pages. 
diagrams, tables, 91/4 by 6 inches, cloth, $2.50. A 
simplified presentation of the fundamentals of me- 
chanics, this volume is intended for students with a 
limited mathematical background... Stress is laid on the 
application of principles to important practical problems 
common toindustry. In addition to conventional topics, 
there is a complete study of levers, pulleys, gears and 
gear trains, and mechanisms. In this new edition, the 
material has undergone considerable revision, and a 
large number of problems has been added. 


PAMPHLETS eceee 


The following recently issued pamphiets may be of 
interest to readers of “Electrical Engineering.” All 
inquiries should be addressed to the issuers. 


ASTM Booklets. ‘“‘Symposium on Useful- 
ness and Limitations of Samples,”’ sponsored 
by the ASTM committee on quality control 
of materials, and containing technical papers 
and discussions covering sampling and testing 
techniques. 40 pages; $1.00 a copy. 
‘*ASTM Standards on Paper and Paper 
Products,’ containing 77 specifications and 
test methods for paper and paper products. 
286 pages; $2.50 a copy. Both obtainable 
from the American Society for Testing 
Materials Headquarters, 1916 Race Street, 
Philadelphia, Pa. 


NBS Technical Bulletins. ‘‘Microbio- 
logical Deterioration of Organic Mate- 
rials”? Miscellaneous Publication 188, con- 
cerned with the prevention of deterioration 
of textiles, leather, and other organic mate- 
rials from rot and mildew; price 25 cents. 
‘‘New Advances in Printed Circuits,” 
Miscellaneous Publication 192, concerned 
with the latest developments in printed cir- 
cuits as given in 22 technical papers; 43 
illustrations, tables, 73 pages; priced at 
40 cents a copy. “Spectral-Transmissive 
Properties and Use of Eye-Protective Glasses”’ 
NBS Circular C471, giving information on 
the transmissive properties of widely dis- 
tributed tinted lenses; 93 figures, 34 pages; 
cost 20 cents per copy. All three obtainable 
from the Superintendent of Documents, 
United States Government Printing Office, 
Washington 25, D. C. 


Bibliography on Prestressed Reinforced 
Concrete. A list of 190 references. $4 a copy 
from the Engineering Societies Library, 29 
West 39th Street, New York 18, N. Y. 


Handbook of Radioactivity and Tracer 
Methodology, PB93615. Reference book on 
tracer techniques, fundamental concepts of 
nuclear physics, isotope production, and 
instrumentation. 900 pages, $20 per copy. 
Office of Technical Services, Department of 
Commerce, Washington 25, D. C. 
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CORNELL-DUBILIER 


2A 


Voit, WYE; isolated ne Ps 
C-D installation consisting of 168 
single dg thiony 15 peng fogs 
volt rack type capacitors, 
outdoor, weather-proof . 
housing, with temperature- 
controlled, forced ventilation, 


1A 2,520 Kvar; 12,470 


& 


install 


FOR POWER-FACTOR 
IMPROVEMENT 


CAPACITOR 


That C-D specialization pays dividends 
is proved by the more than a decade of 
trouble-free field service delivered by 
C-D capacitors. It's the kind of equip- 
ment you can install and forget, proving 
once again that the specialist does it 
best. Next time specify C-D—the better 
capacitor. A C-D field engineer will be 
glad to discuss with you capacitors de- 
signed for your specific power-factor 
improvement needs. Your inquiry is 
cordially invited. Catalog on request. 
Cornell-Dubilier Electric Corporation, 
Dept.B69, South Plainfield, New Jersey. 
Other plants in New Bedford, Worcester, 
Brookline, Mass.; Providence, R. I.; In- 
dianapolis, Ind. and Cleveland, Ohio. 


| oe & me at pe R 
foilow the ieaders 


Demand dependable C-D Capacitors— 
built by capacitor specialists. 


WORLD'S LARGEST MANUFACTURER OF CAPACITORS 
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IJ n the files of The Okonite Company are a nuff 

histories that tell their own story of the long life—the real 
yardstick of cable economy—that you can count on with 
Okonite. The two instances cited above are from the 
records of a single customer. 


They are two of eleven instances of cables long used and 
transferred to new locations by this customer, who has 
re-installed more than 24 miles of such Okonite cable. 


Building true value into cable has been Okonite’s business 
since 1878. What goes into an Okonite cable to make it do 
a better job... what tests it must pass... what care is taken to 
control its electrical characteristics—all this and other data 
are found in Research Bulletin EG-101. For a copy, 
address The Okonite Company, Passaic, New Jersey. 


THE BEST CABLE IS YOUR BEST POLIC 


ONg 


SINCE 1878 


“be economical. ........ 


The lifetime cost of a cable rather than its first 
cost is the only true measure. Okonite wires and 
cables, built to stand up better and longer, can 
offset high installation costs. 


Okovear varnished cambric lead-covered aérial power 


Vf 


insulated wires and cabl 
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RECORD OUTPUT 
FOR GRAND COULEE USING 
NEWPORT NEWS TURBINES 


During 1948 the nine generating units in the 
west power house at Grand Coulee in the state of 
Washington produced 8,415,000,000 kwh. 

Each generator was driven by a 150,000 
horsepower hydraulic turbine built by Newport 
News. 

Nine similar turbines, but of 165,000 horse- 
power capacity are now being built for the east 
power house. 


WATER POWER EQUIPMENT 


WRITE FOR BOOKLET 
ON WATER POWER 
EQUIPMENT 


NEWPORT NEWS SHIPBUILDING AND DRY DOCK CO. 
NEWPORT NEWS, VIRGINIA 


a ee 


coe. Ss. 


you cAN BE SURE... te irs 
Westinghouse 


WESTINGHOUSE INSTRUMENTS 
Help Solve This Equation...in Minutes! 


JuNE 1949 


This A-C Network Calculator, at Texas 
A & M College, solves complex operating 
and design problems such as this, in a matter 
of minutes or hours... instead of weeks 
or months! 

Precise electrical analogies required in- 
struments built for accuracy and complete 
reliability. Westinghouse instruments more 
than live up to these requirements. They also 
provide the co-ordinated spacesaving designs 
so necessary to such exacting applications. 

What are your electrical measuring prob- 
lems? The wide scope of the Westinghouse 
line, and the vast experience that backs it 
up, provides the electrical measuring instru- 
ments to fill your needs exactly ... no matter 
what the problem. That’s why Westinghouse 


instruments have long been the choice of 
design engineers in every field of industry. 

Westinghouse instrument specialists are 
available in the field for consultation. Call 
your nearest Westinghouse office or write 
Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Penna. J-40372 
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LOOK TO GENERAL CABLE 


sf 


to supply High Pressure Gas Filled Pipe 
Type Cable for experimental field installation. 


to supply High Pressure Gas Filled Pipe 
Type Cable for a commercial installation. 


installation of any Pipe Type Cable under 
paved city streets. 


to ship Pipe Type Cable without a temporary 
lead sheath. 


to use ultra high viscosity oil for mass impreg- 
nation of High Pressure Gas Filled Pipe Type Cable. 
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to supply lengths of Pipe Type Cable half- 


mile and longer suitable for pulling without spe- 
cial full external armor. 


to develop Compack Segmental Conductors 
now widely used in pipe type systems. 


installation of High Pressure Oil Filled Pipe 
Type Cable without semi-stop joints or man-holes. 


cable manufacturer to use extruded asphalt 
mastic type of corrosion protective covering on its 
steel Pipe Type Cable installation. 
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i 
t 


FB HS TOtore O10 


NEW ORLEaWs JA 


ON PIPE TYPE CABLE 


to develop and use the effective strip grip _ teristics of Pipe Type Cable Systems based upon 
for controlling “thrust” at stuffing box glands of _ field tests. 


semi-stop joints. to install a Switching Surge Generator for 


cable manufacturer to share in the publish- _cable tests and to publish resulting data on pipe 
ing of Test and Design Data on Thermal Charac type cable. 


GENERAL CABLE 


cCcCoRPeOQOQORAwT4&O N 
S A LE S OFFICE s I oN PRINCHIPAL cirTIees 
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PERMANENTE METALS’ new mill in centrally located Newark, Ohio, is one of the world’s largest single installations 
for the production of aluminum conductor. 


Here’s your new source 


of Aluminum conductor 


Deliveries start next month! 


CLIMAXING two years of preparation, first ship- Administration, other power projects and public 
ments of Kaiser ACSR and Kaiser Aluminum 


and private municipal utilities from coast to coast. 
Cable will go forward next month, July. 


A full range of standard sizes and standard If you act now you may be able to take advan- 
strandings is being produced. tage of some early delivery schedules which are 

Initial orders will go to REA-financed Co-ops, still open. Inquire at any office of Permanente 
U.S. Bureau of Reclamation, Bonneville Power Products’ nationwide sales organization. 


Permanente Metals 


PRODUCER OF 


SOLD BY PERMANENTE PRODUCTS COMPANY, KAISER BUILDING, OAKLAND 12, CALIF. ... WITH OFFICES IN: 
Atlanta + Boston * Chicago * Cincinnati * Cleveland * Dallas * Detroit ° Houston * 


ti Indianapolis * Kansas City * Los Angeles 
Milwaukee * Minneapolis * New York * Oakland * Philadelphia « Portland, Ore. * Salt Lake C 


ity * Seattle * Spokane ° St. Louis * Wichita 
Also available through General Electric Supply Corporation, Westinghouse Electric Supply Company 
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SECONDARY 
and SERVICE DROP 


CABLE 


Service drop connection to house simplified with 


FOR ECONOMY IN fittings and hardware commercially available. 
A E R I A L S E RV I Cc E Photo courtesy Fargo Mfg. Co., Inc. 


As a new development of time-proven construc- These advantages can be yours: 

tion, RoPrene Secondary or Service Drop Cable Lower Cost 

consists of RoPrene (Neoprene) insulated power Ease and Economy of Installation 
conductors, spiralled around a "'straight-away”’ No Mechanical Stress on Power Conductors 
neutral conductor for mechanical support. Here No Coverings to Rot and Festoon 

is simplicity in construction, economy of installa- High Weather Resistance 

tion, longer life under all weather conditions... Reduced Maintenance 

plus the neater appearance of a single cable Neat, Compact Appearance 

assembly compared to open wires. Versatility 


Write for more information and specification RS-4. See for yourself why, more 
and more, RoPrene Secondary and Service Drop Cable is becoming the accepted 
cable for overhead services. Available in a wide range of types and sizes. 


i 


June 1949 Please mention ELECTRICAL ENGINEERING when writing to advertisers ABD. 


12A 


Above 1s a coaxial circuit 
crystal in its glass enclosure. 
At right the crystal is shown, 
3% times actual size, with 
connecting wires soldered in 
position. Weights on wires 
reflect energy back into crys- 
tal, so cut losses. 


How would you solder a wire to a 
crystal? This must be done for most 
of those wafer-thin plates of quartz 
used in electrical circuits. They play 
a big part in the myriad-channel tele- 
phone system that utilizes coaxial 


cables. 


This is how Bell Laboratories sci- 


entists solved the problem: A spot of 


paste containing silver is deposited on 
the crystal and bonded to it by oven 
heat. The crystal is then vapor-plated 
with a thin layer of silver. Then a fine 
wire is soldered to the spot by a con- 


centrated blast of hot air. The result 


BELL TELEPHONE LABORATORIES 


EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR 
CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 


is a rugged electrical connection to 
the surface of the crystal which does 
not interfere with its vibrations. 
Sealed in glass tubes, the crystals 
are precise and reliable performers in 
the telephone system. Each is a crystal 
gate to a voiceway, separating your 
conversation from the hundreds of 
others which may be using a pair of 
coaxial conductors, at the same time. 
This spot of paste, this tiny wire, 
this puff of air are among the tremen- 
dous trifles which concern Bell Tele- 
phone Laboratories in finding new 


ways to improve your telephone service. 
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‘Time is the measure of all things. 


Few of man’s inventions can stand its 
merciless judgment. Yet Kerite for 

over 90 years has thrived and spread 
and gained renown. Time, indeed, gives 


Kerite its unqualified recommendation. 


THE KERITE COMPANY 


NEW YORK CHICAGO SAN FRANCISCO LOS ANGELES 


Kerite Insulation —Your Cable’s Best Life Insurance 


JUNE 1949 Please mention ELECTRICAL ENGINEERING when writing to advertisers 


13A 


PS 
SHIELDING | 


(U.S. Patents 2,322,702 and 2,446,387) 


eliminates Corona cutting in 


No corona troubles have been 
encountered with Type PS 
Shielded Cables during the many 
years they have been in service. 
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These two 69-22-kv Pennsylvania transformers supply a total of 
50,000 kva for one 70-ton electric furnace, two 35-ton furnaces, 
plus large blocks of power for auxiliary equipment, located at 
the Duquesne Works of Carnegie-Illinois Steel Corporation. 
Some of the highlights of these unusually heavy-duty units 
are... ‘Pre-compressed coils, detachable uni-row radiators, 
straight line tap changers”... 


AND BUSHINGS....one oF THE 


FINEST COMPONENTS OF ANY TRANSFORMER 


MANSFIELD, OHIO 


2985-H 
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The Philadelphia Inquirer —chooses : 


and load-center 


Metal-clad switchgear handles in- 
coming power at 13.2 kv, distributes 
it to four load centers. Breaker line- 
up (left to right): 4 feeder breakers, 
metering compartment, incoming line 
breaker, tie breaker, incoming line 
breaker, metering compartment, 4 
feeder breakers. Metal-clad switch- 
gear is neat in appearance, saving 
in space. Note absence of any pro- 
tective railing or fences around unit— 
metal-clad construction offers oper- 
ating safety to personnel. 


Combination 3000-kva double-ended 
load center and electronic press 
drive control unit located on balcony. 
Windows on left overlook rotogra- 
vure press floor. 


Two G-E 1000-kva double-ended 
load centers in basement of 
“Inquirer” Rotogravure Building. 
One unit is for lighting circuits, 
other for general power use. 
Transformers are modern dry- 
type, rated 500 kva. In right 
background is 13.2 kv metal-clad 
switchgear. 


q 
q 
3S 


Double-ended dry-type load- 
center unit substation rated 
2000 kva in solvent recovery 
room on top floor of “In- 
quirer’’ Rotogravure Building. 
Air circuit breakers are G-E 
Type AL-2-50 of 50,000 am- 
pere interrupting rating. Hor- 
izontal grilles on transformer 
accentuate low, flowing lines 
of unit. 


The “Inquirer” installation is 
a complete General Electric 
project—one source of re- 
sponsibility, plus the very best 
in planning, engineering, man- 
ufacturing, and servicing facil- 
ities to give maximum savings 
and efficiency to the customer, 
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Switchgear 


unit substations 


S Incoming I3200v 
Main Substation { 
2 Basement é 


_2_Normally Open 


= I32kv 3¢ Bus Nol } ii 13.2kv 36 Bus No.2 


He 


ai 
% 
| (Substation i 
No.2 4 
2?SBasement 


Press Control 
St Floor Mezzanine 


f 


izo-208y 2 | 480v 
Lighting 4 Power 


1000kva P 
Transformer - Supsiouion 


480 Power 


Solvent Recovery 
Floor 


wed-p---------------- 


At the new Philadelphia “Inquirer” installation 
General Electric metal-clad switchgear handles the 
incoming 13.2 kv through 11 power breakers (2 in- 
coming, 1 tie, 8 feeder) of 150,000 kva interrupting 
rating. Eight feeders distribute the power to four 
G-E double-ended, dry-type load-center unit substa- 
tions throughout the building where the 13.2 kv is 
stepped down to 480 volts for utilization—right at 
the center of the load area. Drawout air circuit 
breakers are used on all unit substations. Note that 


costly secondary feeders are short. 


This secondary selective system assures the ‘In- 
quirer” of continuous power at only slightly higher cost 


than a simple radial system. 


Be sure to see the “More Power to America”’ full-color 
sound slidefilm “Modern Industrial Power Distribution.” Ask 
your G-E sales representative to arrange a showing for 


your organization. 
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Sor proved service reliability! 


“Metal-clad switchgear and load-center power distribution was the most effi- 
cient way to get continuous, reliable power for our printing operations. 


>”? 


C. W. GINSBERG, Chief Production Engineer, Philadelphia “Inquirer” 


FOR CONTINUOUS-PROCESS OPERATIONS, such as high-speed 
printing, you need continuous power. And with a General Electric 
load-center power distribution system like the ‘‘Inquirer”’ installa- 
tion you get continuous power. 

Modern industrial power distribution systems using G-E switch- 
gear and load-center unit substations are applicable to any in- 
dustrial plant or commercial building where you want full-voltage 
conditions for top performance of equipment, an extremely flex- 
ible setup to take care of expanding or changing loads, adequate 
short circuit protection, safety to personnel, and low installation 
and maintenance costs. A complete system, using G-E switchgear 
and load centers, generally costs you less than a ‘‘piece-meal,’’ 
makeshift affair. 


“METAL-CLAD” means just that—the entire switchgear structure 
is metal enclosed, thus offering operating safety to personnel. 
Note that there are no self-indicting protective fences or railings 
around metal-clad switchgear. 

The General Electric power circuit breakers, designed with ad- 
equate “IC”’ (Interrupting Capacity) for short circuit protection, 
are easily removable for inspection. This means less bother because 
when a breaker is temporarily out of service another can be quickly 
put in its place. Instruments and relays in the equipment are 
coordinated for positive protection of high-voltage feeders. And 
metal-clad switchgear is easy to install. It arrives factory-assem- 
bled—ready for final connection to power circuits. 


UNIT SUBSTATIONS, compact, fully-enclosed for safety, and 
built from matched components, are the basic ‘“‘building blocks’’ 
of the load-center system. Flexible combinations of incoming-line 
and secondary-circuit arrangements from 100 to 2000 kva are avail- 
able. Each is a complete unit with either dry-type or Pyranol* 
transformers plus G-E Type AK-1 or AL-2 air circuit breakers of 
the drawout type. Load centers are as easy to specify as a standard 
machine tool. 

Investigate today the many advantages of using G-E switchgear 
and load-center unit substations in your plant for efficient, flex- 
ible power distribution. Contact your G-E sales representative 
for further information—and write for the helpful bulletins listed 
below. Apparatus Department, General Electric Co., Schenectady 
5, New York. 

GEA-3083 Metal-clad Switchgear 

GEA-4966 Low-voltage Metal-enclosed Switchgear 

GEA-3592 Load-center Unit Substations 

GEA-3758 What Load-center Power Distribution Can Do for You 
GEA-4507 Interlocked-armor Cable for Primary Circuits 
GEA-4352 Flamenol* Cable for Secondary Circuits 


*Reg. U.S. Pat. Off. 


GENERAL ELECTRIC 


860-36 
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NEW ENGLAND 
NIAGARA HUDSON SYSTEM SYSTEM 


EASTERN 
DIVISION 


WESTERN CENTRAL 
DIVISION DIVISION 


INGHAMS 
PLEASANT. | 
VALLEY 

LEGEND 


MASTER CONTROLLER 
AT DISPATCHING CENTER MILLWOOD> 


MORTIMER 


(TIE LINE BIAS) 


| 
©) STEAM GEN. STATION GA 


@ HYORO GEN. STATION / 


—---LOADMEASUREMENT | 
(TELEMETERING OR DIRECT) | 


VALLEY 
STREAM 


++ CONTROL IMPULSES LONG ISLAND 
LIGHTING CO. 


CONSOLIDATED EDISON 
SYSTEM 


Diagram shows load-frequency control areas of 
the Northeast Interconnection. At right, the 
system’s L&N master load-frequency equipment 
for centralized control of tie line and station 
loading. 


Interconnection Carries Heavier Tie Loads 


With Help of L&N Load-Frequency Control 


The 7-million-kw Northeast Interconnection* which 
supplies electric power to large areas of New York 
State and New England, relies on tie-line bias control 
for load-frequency regulation of all the ties indicated 
in the above diagram—and the System likes the results. 

As with other interconnections using the bias 
method, this network “went through all the early 
stages” of control—first flat frequency, then selective 
frequency, then tie-line bias. They say “we have 
continued to expand (tie-line bias control) within the 
respective Systems, to provide better and better con- 
trol of the load and therefore better frequency control 
of the whole interconnection’. 


‘Good Neighbor Policy’’ of Stations 


The Control permits each generating station to be a 
good electrical neighbor to the others in its interconnec- 
tion. While many stations operate on the basis of 
dispatched load, each area is responsible for correcting 
its own load variations, and scheduled transfers can be 
worked out between stations for economy or emergency 
reasons. 


Ties Carry Heavier Loads 


Regarding the problem of meeting the area’s power 
needs, the Interconnection finds much help in the bias 
control. “‘If the interchange were permitted to vary,” 
*See ‘‘Load-Frequency Control on the Northeast Interconnection” by 


McCormack & Metcalf in Electric Light & Power, Feb. 1949. Reprint 
N-56(2) from L&N on request. te 


Jrl. Ad ND#4-56-461(1) 


MEASURING INSTRUMENTS + TELEMETERS +» AUTOMATIC CONTROLS + HEAT-TREATING FURNACES 


LEEDS & NORTHRUP Co. 


EFFECTIVE INCREAS 
IN AVERAGE 
INTERCHANGE 


AUTOMATIC+ 


Visualization of the load-carrying increase 

of a tie line possible with L&N Load- 

Frequency Control for tie-line-bias regu- 

lation. 
they say, ‘“‘a greater operating margin would have to be 
maintained, between the average tie-line load and ulti- 
mate carrying capacity. The control reduces fluctu- 
ations, therefore closes the gap between actual load and 
available capacity”. This situation is diagrammed 
in the accompanying illustration. 


L&N equipment is available not only for tie-line load 
control, but for any other type of regulation. We will be 
glad to send you a general description of the instru- 
ments, but if you have a specific problem, we suggest 
you give us the significant details so that we can 
more clearly present the pertinent facts. Address 
Leeds & Northrup Company, 4962 Stenton Avenue, 
Philadelphia 44, Pa. 
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‘Tite natural phenomenon of resonance in a steel reed provides the 
operating principle for a unique series of instruments that measure 
speed, frequency and rate of vibration. 

Of the utmost simplicity, Frahm Resonant Reed Tachometers and 
o ii Frequency Meters contain a set of steel reeds—with each reed tuned 
c to a definite period of vibration. When minute vibratory impulses 
ial enter the reeds through the frame on which they are mounted, indi- 
vidual reeds come into resonance and clearly indicate the frequency 

of vibration in cps or rpm. It’s as simple as that! 


Frahm Tachometers can be mounted directly on turbines and other 
oo aa equipment—and require no electrical, gear or belt connections. 


TACHOMETER (Revolutions per min.) 


Portable types are also available . . . operate merely by contact. 
Various speed ranges can be covered from as low as 900 to as high 
as 100,000 rpm or vpm. 

Frahm Frequency Meters, portable or permanent, indicate alter- 
nating current frequency from as low as 15 to as high as 1500 cps. 
A small electro-magnet actuates the reeds. 

Frahm Frequency-Sensitive Relays operate either ov a given frequency 
impulse or upon slight deviation from a specific frequency. They are 
particularly appropriate where a frequency impulse can be super- 
imposed, such as on a d-c circuit. 

We will gladly send you full details on any or all of these Frahm 
Resonant Reed Instruments and their applications. The following 
bulletins are available: 

“2° Frahm Tachometers—Bulletin 31- EE. 
FREQUENCY SENSITIVE RELAY Frahm Frequency Meters—Bulletin 32- EE. 
Frahm Sensitive Relays—Information on Request. 


asa seme mans | 


FREQUENCY METER (Cycles per “eet 


JAMES G. BIDDLE Co. 


Electrical & Scientific Instruments 


1316 ARCH STREET, PHILADELPHIA 7, PA. 


% 
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National Electrical Code para- 
- graph 3014 specifies intervals 
at which cable supports must 
be used in vertical raceways. 


ELECTRICAL 


And Remember — They're 0. K. If They're O. 2. MANUFACTURING 
CONDUIT FITTINGS + CABLE TERMINATORS + CAST IRON BOXES COMPANY, INC. 


GROUNDING DEVICES + SOLDERLESS CONNECTORS + POWER CONNECTORS 262 BOND STREET - BROOKLYN 2,N. Y._ 
24A 
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 TRANSMISSIO 


- June 1949 


- COPPERWELD 


REDUCE 


Where soil conductance is poor, 
the use of Copperweld* Counterpoise 
Wires to supplement tower grounds 
assures better lightning protection. 


Connected to the tower legs and 
buried in the earth, Copperweld 
Counterpoise Wires reduce the re- 
sistance of tower grounds and in- 
crease the coupling between over- 
head ground wires and conductors 
—thus minimizing flashovers and 


possible outages of the line. 


The thick copper covering of 
Copperweld Counterpoise Wires 
provides an excellent high conduc- 
tivity path to earth and the strong 
alloy steel core permits long lengths 
to be “plowed in” without breakage 


Sr splicing. Rust-proof, pliable and 
easy to install, Copperweld Counter- 
poise Wires are nevertheless tough, 


rugged and not susceptible to theft. 


So, whether your local conditions 
call for the ‘“‘parallel” or “crowfoot” 
type of grounding arrangement— 
install Copperweld Counterpoise 
Wires to improve the operating re- 
liability of your transmission lines. 
Write for Engineering Data Bulletin 
E.D. 1824. 


COPPERWELD STEEL COMPANY 
GLASSPORT, PA. 


Sales Offices in Principal Cities 
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Production Upped 5 Times on Allis-Chalmers 5% Step 
Regulators... to Help You Keep Pace With Load Growth! 


HIS 500% INCREASE in regulat- 

ing equipment has paid-off for 
many utilities, Shortened delivery 
has put more of these regulators to 
work where they were needed—has 
helped ease the problem of over- 
loaded feeders. 

By closely regulating voltage, 
Allis-Chalmers 52% step regulators 
not only increase the load capacity 
of the feeder, thereby increasing rev- 
enue... but they also improve cus- 
tomer service, Appliances and equip- 
ment are spared the poor operation 
caused by low or fluctuating voltages, 


Years ago Allis-Chalmers led the 
development of a narrow band 
width, lower excitation regulator. 
Today, Allis-Chalmers 5% step 
rqgulators regulate over 5,000,000 
kva . . . maintain voltages within 
+19%, and operate at 1% the excita- 
tion required by-other types. (Spe- 
cific information is available.) 

Ask your A-C sales representative 
about other important features of 
Allis-Chalmers regulators—the V ari- 
Amp adjustment that permits as 
many as five current ratings . . . the 
long-life Elkonite RS-1045 contacts 


... the Oxvick-Break mechanism that 
snubs fast-moving parts to a stand- 
still without shock. Or write for 
bulletins 01B6065A and 01B6056B, 


* k * 


increased production of this crit- 
ically needed equipment has been 
achieved through modern assembly- 
line manufacture, It is an example 
of how Allis-Chalmers recognizes 
and strives to build for the needs of 
the electric utility industry, 


ALLIS-CHALMERS, 931A SO. 70 ST. 
MILWAUKEE, WIS. 


Builds for Electric Utility Progress — 


ID for 


A 2628 


Vari-Amp is an Allis-Chalmers Trademark 


DFR — Single phase 
regulators . . . pro- 
vide 10% regula- 
tion in 2400, 4800 
and 6900 volt ratings. 


AFR— Three phase 


regulators . . . for 
feeders from 2400 
to 69,000 volts, up 
to 25,000 kva, 


Pioneers in Power and 
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Hermetically Glass- 
Sealed Riteohm 
Series 90 


NON-INDUCTIVE 
PIE WOUND 
+1% ACCURATE 
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RITEOHM 71 


| | ‘ 
7/16"-832S HOLE FOR 20(.032) 


eu 5/e'—832 _-NO.6 SCREW BRE LEAD 
" —934 


WIRE LEAD 
*18 (.040) 
1-1/2"LONG 


. ’ 
IN 


i “ 
RITEOHM 832S5.632 & 834 


9/16" —842A 
7/8" —644A 
1-3/16'- 8448 


HOLE. FOR 
NO.6 SCREW 


RITEOHM 8424,8 


444086448 


3/4". —822 


oe 7 HOLE FOR 
; adct eee 8 NO.6 SCREW 
1-3/8'— 826 P 


RITEOHM 822,824 & 826 


2-3/16—9e 


WIRE LEAD fe ESSE SLES Re | 
*/8(.040) 2-13/16—98 


\-172" LONG 


RITEOHM 91.92.94.96 898 


CUTS INSTALLATION COST 
KEEPS MAINTENANCE LOW 
GIVES MAXIMUM BUSWAY FLEXIBILITY 


er Y vy Tr 
Mi Me. dl. ml, 


Because Trumbull LvD FLEX-A-POWER® is made in pre-fabricated 
units, you save money with this system these three ways. 

The units are easily and quickly put together . . . no special engi- 
neering skill is required for installation. This means that many expen- 
sive time and labor costs are eliminated for a lower “installed cost.” 

Not only is Lvp pre-fabricated, but it is pre-engineered so that 
you can predetermine electrical performance 
before actual installation. This advantage is 
an important factor in minimizing voltage 


drop and in keeping machine efficiency high. 


LONG-LIVED MATERIALS — 

Another advantage — LVD FLEX-A-POWER 
materials do not deteriorate even under the 
most severe operating conditions, thus assur- 
ing years of satisfactory service without costly 
maintenance repairs. 


ADAPTABLE, ‘‘TAKE-APARTABLE”’ — 

LVD FLEX-A-POWER is readily adaptable to 
any power distribution problem you may have. 
Fast to install, its convenient “take-apart- 
ability” allows you to relocate your LVD system 
without replacing a single part! 

Learn more about the many advantages of 
LvD. Write for Circular TEC 152 today. THE 
TRUMBULL ELECTRIC MANUFACTURING COM- 
PANY, Plainville, Conn. 


Men Who Observe the Best Electrical Practice Make It a Practice to Use 


TRUMBULL Se kent oe 7 Fa se Pa 


TRUMBULL’S TRAINLOAD OF NEW PRODUCTS 
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METER READS 
Dart NOME om 


FREQUENCY RANGE 
Cae CAG AG, 


Sn, —— MO —— BOD, — Oy aor BORD — MORON 


ROR Bie ROR RR RRS 
; noise and distortion products contained in this range; 
particularly the 3rd harmonic of a 15,000-cycle test is in- 
cluded. 


This instrument is continuously adjustable and can be set 
to any frequency quickly since it has only one main tuning 
control plus a small trimmer. With it measurements can be 
made on a-f distortion in radio transmitters, line amplifiers, 
speech amplifiers, speech input equipment to lines; noise 
and hum levels of a-f amplifiers, wire lines to the transmitter, 
remote pick-up lines and other station equipment. 

Full-scale deflections on the large meter read distortions of 
0.3, 1, 3, 10 or 30 per cent; range for carrier noise measure- 
ments extends to 80 db below 100% modulation, or 80 db 
below an a-f signal of zero dbm level. The a-f range is 50 to 


Here’s Your iT) PROOF-OF-PERFORMANCE 7 15,000 cycles, fundamental, for distortion measurements 


and 30 to 45,000 cycles for noise and hum. 


AS ANNOUNCED by the Federal Communications Com- Type 1932-A Distortion and Noise Meter: $575.00 
mission,* effective August 1, 1949 all a-m and f-m broadcast 
stations will be required to make proof-of-performance 
checks of over-all noise and distortion of the complete 
station at least once a year. Especially designed for rapid measurements, this highly- 

Many stations already make these measurements at fre- stable oscillator has exceptionally low distortion. By means 
quent intervals as routine operating maintenance to insure of push buttons, 27 fixed frequencies between 20 and 15,000 
the continuous high-quality service the modern transmitter cycles may be selected in logarithmic steps. Any frequency 
system is capable of supplying. between steps can be obtained by plugging in external re- 

General Radio instruments for these measurements have 1Stors. The distortion over the entire range will not exceed 
been available for some time, and are in regular use by the the following percentages: with 5,000-ohm output, 0.1% 
leading stations where this equipment has given accurate, from 40 to 7,500 cycles; 0.15 % at other frequencies. With 


Type 1301-A Low-Distortion Oscillator 


TYPE 1301-A LOW-DISTORTION OSCILLATOR 


Convenient-to-use and trouble-free service: 600-ohm output 0.1 % from 40 to 7,500 cycles; 0.25 % from 
The G-R Type 1932-A Distortion and Noise Meter meets 20 Oe Srcins and o-t8 % above.7,500 cycles, 

all of the F.C.C.’s requirements for measurements of this type The oscillator is calibrated to within +(142% + 0.1 cycle); 

for both a-m and f-m services; the Type 1301-A Low-Distor- the calibration is not affected by changes in load or plate 


tion Oscillator is the ideal companion unit for use with the SUPPly voltage; drift is less than 0.02 % per hour after a few 
Type 1932-A. Both of these instruments are relay-rack minutes operation. The operation of the oscillator is unaf- 
mounted and can be supplied in panel finishes to match most fected by ordinary climatic changes. 

existing installations. Type 1301-A Low Distortion Oscillator: $395.00 


TYPE 1932-A DISTORTION & NOISE METER 


For measurements of sine-wave voltages, distortion and noise 
throughout the audio range. Over-all pass-band of the volt- 
meter circuit extends to 45,000 cycles, thus including all 


*F.C.C. Rules and Regulations, Sections 3.254 and 3.46, as 
amended 


GENERAL RADIO COMPANY 


Cambridge 39, Massachusetts 
90 West St., New York6 920 S. Michigan Ave., Chicago5 1000 N. Seward St., Los Angeles 38 
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Choose One Type 
of Power Cable... 
Use it Three Ways 


Pick Durasheath for power distribution: small size 
or large... one, two or three conductors... to carry 
from 0 to 5,000 volts. Then use this type in any instal- 
lation you like: buried directly in the ground... in 
conduit ... suspended from poles... or in a run that 
includes all three. Following are some of the charac- 
teristics of Durasheath that give it this versatility: 


Durasheath is unaffected by electrolysis, corrosion 
and extremes in temperature. 

High resistance to oil, flame, abrasion, cutting, im- 
pact and the moisture, acids and alkalies found in the 
soil. 

Light weight — greater strength. 

More flexible, easier to handle. 

For power distribution between industrial plants, 
in street lighting systems, airports, mines, railroad 
signal systems, farm buildings and real estate develop- 
ments—to mention a few—use Durasheath, the all- 
purpose cable. Anaconda Wire & Cable Company, 25 
Broadway, New York 4, N. Y. reyes 


UNDERGROUND. Toughness of neoprene 
jacket assures long life of Durasheath when 
installed directly in the ground. 


IN DUCT. Moisture, oil, acid resistance of IN THE AIR. In single or multi conduc- 
neoprene jacket make Durasheath an ideal tors, Durasheath truly is a one-type cable for 
cable for this application. all-type use. 


acme Hyrasheath 


a THE ALL-PURPOSE CABLE 
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FIRST AID 
FOR A LOT OF 
CONTACT TROUBLES 


Having trouble getting contacts for long 
life and low contact resistance on contin- 
ued operations where heavy arcs exist, or 
under closed conditions? Then Stackpole 
Silver-Tungsten Contacts are probably 
the answer to your problem—whether it 
applies to a circuit breaker, motor con- 
troller, transformer protective device, 
aviation relay, contactor or similar equip- 
ment that requires an extremely durable 
contact. 


TYPICAL STACKPOLE SILVER TUNGSTEN GRADES 


Cross 
Compoj Breaking} Hardness Electrical} Contact 
sition] Strength} Rockwell Resistance 
Jo | Lbs. pe Estimated 
Grade] Silver} Sq. in. Density} Ag = 100} Ag = 100 
70 


FW56 57,000 | 15T75 12.0 75 120 


FW49] 50 82,000 | 30T56 
FW41] 35 
FW34] 32 


13.2 55 
108,000 30772 14.6 45 
110,000 30770 14.7 40 


Only a few standard types are available. 
Best results are obtained by laboratory 
testing of contact mixes containing dif- 
ferent percentages of silver and graph- 
ite. These tests are made on the actual 
device under operating conditions—a 
service Stackpole gladly renders to 
makers of original electrical equipment. 
Write for details. 
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quantity users. 


PUMP SHAFT 
MECHANICAL 
SEALS 


Pump or com- 
pressor seals 
molded from 
suitable mixtures 
of carbon, graph- 
ite or carbon- 
graphite offer distinct advantages, for 
many applications. In contrast to the 
ordinary ‘packing type”’ seal, these 
molded Stackpole mechanical units seal 
the shaft tightly and without any wearing 
surface bearing on it. This prolongs shaft 
life while assuring greater operating effi- 
ciency. In addition, Stackpole molded 
seals are unexcelled for difficult applica- 
tions where a tight seal must be main- 
tained under high pressure conditions. 

Mechanical seals can be molded to 
close tolerances and toa variety of shapes. 
As amply proved by Stackpole’s broad 
experience, they are ideal for many dif- 
ferent shaft sealing applications. Write, 
giving details of your application for 
specific recommendation. 


Write for this CARBON SPECIALTY 
ENGINEERING DATA BOOK 


More than a catalog, Stackpole Booklet 40 contains a 
wealth of data to help you evaluate the electrical, me- 
chanical or chemical advantages of carbon, graphite or 
carbon-graphite on a long list of applications. Write for 
copy today on your company stationery. 


NE Ww! INEXPENSIVE 5S AMPERE 
SNAP SWITCHES 


These sturdy little switches meet the need for units 
having sufficient current-carrying capacity for electrical 
toys, appliances and similar equipment. SS-26 is single- 
pole, single-throw and SS-26-1 is single-pole, double- 
throw. Both are rated at 3 amperes at 125 V. AC or 1 
ampere at 125 V. DC. Both are Underwriters approved. 
Designed and constructed for long, dependable service, 
they are available at low cost. Samples on request to 


STACKPOLE 


CARBON ¢ GRAPHITE - MOLDED METAL 


WELDING OR BRAZING 
CARBON ELECTRODES 


that last 5S to F 


times as long 


UNTREATED STACKPOLE “F’* 
after 500 brazing TREATED 

operations after 1300 similar 
operations 


Here’s where you can make a substantial 
saving, reduce machine ‘‘outage” time 
while tips are being dressed or changed, 
increase welding and brazing efficiency. 

Stackpole’s famous “EF” treatment 
(which minimizes oxidation) produces 
tips that operate at temperatures above 
red heat, require dressing less than one- 
third as often, and last from 3 to 4 times 
longer than ordinary, untreated tips. On 
a typical high-temperature job where 
conventional carbons were changed 
hourly, Stackpole “F” treated carbons 
lasted all day and required dressing only 
about one-third as often. Write for sam- 
ples, stating size and shape. Mention 
company connection. 


STACKPOLE CARBON COMPANY « ST. MARYS, PA. 


“EVERYTHING IN CARBON BUT DIAMONDS” 
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Hook-up wire jacketed with 


DU PONT NYLON PLASTIC 
approved for temperatures to 


Small diameter, 
light weight, and flexibility 
among the many extra 
advantages of nylon heat- 
resistant jackets 


The first thermoplastic-insulated wire 
to receive Underwriters’ approval for 
use in electrical appliances at tempera- 
tures to 90°C. is now being made by 
covering the wire with a jacket of 
Du Pont nylon plastic. 

Only a thin coating of lightweight 
nylon is needed to provide this added 
heat-resistance, instead of the heavy 
asbestos jacket formerly used. Thus 
this wire has the advantages of light 
weight, small diameter, and flexibility. 

And in addition to raising the heat- 
resistance of the primary insulation, 
nylon provides improved resistance to 


NEW NYLON-JACKETED WIRE 


for Radio, Electrical and Electronic Devices 


HEAT-RESISTANT nylon-jack- 
eted wire, made by Gavitt 
Manufacturing Co., Brook- 
field, Mass., in two types: 
wall thickness with 
300-volt rating, and 1/32” 
wall thickness with 600-volt 
rating —both with 5-mil ex- 
truded nylon jackets. 


1/64” 


CNY 
a 


oils, chemicals, and abrasion... plus 
extra smoothness for easier pulling. 


To help you make better products 


Today, manufacturers of electrical wire 
are finding that a jacket of nylon re- 
duces deformation under load at ele- 
vated temperatures, and they are using 
this property to help meet the increas- 
ing demand for heat-resistant wiring. 
Nylon can help you make many elec- 
trical products better. This Du Pont 
plastic can be extruded over bare wire 
or over primary insulation. It can be 
molded into thin sections and intricate 
shapes, and around metal inserts. 

How can you take advantage of its 
unusual properties? To see how other 
manufacturers are using nylon profit- 
ably, and for valuable information 
on molding and extrusion of nylon, 
write for free booklets. 


E. I. du Pont de Nemours & Co. (Inc.), 
Plastics Department. 


MAIN SALES OFFICES: 350 Fifth Avenue, 
New York 1, N. Y.; 7 So. Dearborn Street, 
Chicago 3, Illinois; 845 E. 60th Street, 
Los Angeles 1, California. 
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TYPE WN 


TYPE VN 


c492 


TYPE WN-VN 
with the Independent Rockershaft 


Chance Tilting Insulator Switches make positive contact on all 
phases because the Rockershaft operates independently of the 
tilting insulator. Not affected by angular distortion . . . each blade 
in a three-pole switch makes a complete contact without affect- 
ing the other two blades. 


@ EASILY INSTALLED AND ALIGNED ... Removable clamps (1) permit shaft 
to be laid in position after switch units are mounted. Rockershaft base (2) 
pivots to aid alignment with operating shaft. Pivot base and universal joint 
(3) compensate for warpage of supporting structure. 


@ POSITIVELY NO SLAMMING ... Special toggle joint (4) prevents slam- 
ming of blade when closing. 


@ EXTRA LEVERAGE of Rockershaft gives smooth, easy operation with ample 
power to break ice accumulation. Bumper spring (5) cushions operating 
movement and helps start closing motion. 


@ No OIING ... All working joints are fitted with Oilite bearings (6) 
for smooth, lifetime operation. 


@ UNIVERSAL TERMINALS .. . Reversible switch terminal blocks accommo- 


date cable ranging from No. 4 solid copper to 600,000 C. M. or 14” and 34” 
I. P. S. tubing, 
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Side and Center Break 
7.5 through 230 Kv. 


Designed primarily for use on installations where 
phase spacing or operating room is limited. 


EASILY OPERATED ... Insulator stacks, driven by crank 
and link mechanism, rotate in opposite directions to open 
the switch with a shearing action that easily breaks ice 
accumulations, 


SILVER-INLAID, PROTECTED CONTACTS ... Non-ferrous 
housing provides corona shielding and sleet protection for 
contacts. Heavily silver-plated blade produces low resist- 
ance contact. Contact springs, out of current path, maintain 
positive pressure. 


Type XX Center Break Switches range from 46 through 
230 Ky. Type X Side Break Switches range from 7.5 
through 115 Ky. Both range from 400 through 1200 amps. 


TYPE XX 


TYPE GK-5 


For Sub-Station and Line Dis- 
connect Service up to 287 Kv. 


LARGE AREA CONTACTS provide maximum thermal 
capacity. 

SILVER CONTACT SURFACES maintain lower contact resist- 
ance by preventing copper oxidation. 


CONTACTS WIPE CLEAN WITHOUT ABRASION .. . Blade 
and clip contacts engage with gentle wiping action that 
cleans surfaces without abrasion. 


HIGH CONTACT PRESSURE APPLIED AFTER CLOSING... High 

pressure is attained between blade and clip by the final 

Te uraGt movement of operating mechanism. This pressure is at- 

pressure PRESSURE tained without abrasive movement between blade and clip 
WIPING SPRING hee TOGGLE LINKS : 

u Z contact surfaces. Contact pressure is released before blade 


ADJUSTMENT SWITCH BLADE . ° : 
2D ree moves in opening operation. 
=e Diagram shows Type GK-5 contact mechanism. After clos- 
$ i ccstne ing motion is completed, cam-actuated control rod causes 
poste ob Nt ACTIVATING ROD toggle links to expand against the leaf springs and transmit 


TONGUE COVER 


high pressure to the contact surfaces. 
TYPE GK-5 CONTACT PRESSURE APPLIED a Ne 


: 


Sears coer neers mmr | 


Whe fu SCCIIY... pipe la das | 


-_fOR CONSTRUCTION, MAIATENBACE & OPERATIOR 
SAN FRANCISCO, CALIFORNIA Sciam aaatelel 
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-now available! 


16 x 10? Gausses (B) 


A new Magnetic Core 


Material with a rectangular 


=2.5 


hysteresis loop... 


=155 10 7,5 


2.0 
scale change 5x ——+ 


2 mil Allegheny Delfamax 


4 5 lO. 15. 220" 25 


: MD le ch : 
Oerstedls (H) scale change 5x —+} 


Commercially available 
in standard sizes of 
toroidally-wound cores, 
heat treated and cased, 
ready for your use. 


Where can YOU use a Magnetic Material 
with these specialized, dependable characteristics? 


The properties of Deltamax are invaluable for 
many electronic applications, such as new and 
improved types of mechanical rectifiers, magnetic 
amplifiers, saturable reactors, peaking trans- 
formers, etc. This new magnetic material is avail- 
able now as “packaged” units (cased cores ready 
for winding and final assembly) distributed by the 
Arnold organization. Every step in manufacture 
has been fully developed; designers can rely on 


HE ARNOLD 


complete consistency in each standard size of core. 

Deltamax is the most recent extension of the 
family of special, high-quality electrical materials 
produced by Allegheny Ludlum, steel-makers to 
the electrical industry. It is an orientated 50% 
nickel-iron alloy, characterized by a rectangular 
hysteresis loop with sharply defined knees, com- 
bining high saturation with low coercivity, 

@ Call on us for technical data. 


[ENGINEERING ((OMPANY 


SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 


147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 
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CAGED STEEL 


CORNER PINS 


oints $4 


...no welds YA 
ia Ore 


Hubbard Drop Forged Corner Pins are 
made from a single piece of steel, forged 
to a broad base which completely cov- 
ers the top of the arm. There are no 
seams, joints or pockets to retain mois- 
ture and hasten corrosion. 

Due to the one piece construction, maxi- 
mum strength is retained for the weight 
of metal used, and radio interference is 
minimized. Structural strength is also 
enhanced by the method of attachment, 
as the strap illustrated binds the wood 
fibres of the arm in such a way as to 
prevent splitting. 

Hubbard and Company was the first to 
place this style pin on the market and 
it has been a popular choice for over 
-_—_——_ : y twenty-two years. Furnished also with 
carriage bolts and a separate bottom 
strap to meet R.E.A. specifications. 


EEIHUBBARD awn COMPAN Y @ 


OAKLAND 
CALIFORNIA 


PITTSBURGH 
CHICAGO 
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U.S. RUBBER COMPANY 


Stouly Llnnounces 


FIRST NEOPRENE- 
JACKETED SERVICE 
ENTRANCE CABLE 


Accepted by UNDERWRITERS’ LABORATORIES" 


and with 


You’ve never seen a service entrance cable like this! 
Neither had Underwriters’ Laboratories. This great new 
U.S. Product answers the demand for a cable that will 
not festoon. 

Underwriters’ put the cable through a rough series of 
tests. Here are the results: 


Dripping of compound at high temperatures: None. 
Bending at low temperature: No damage sustained. 


Flame Test: No burning of the paper indicator, nor any 
persistence of flame after last application of the test 
flame. 


NOMINAL DIMENSIONS 


National Board of Fire Underwriters 


207 EAST OHIO STREET, CHICAGO 
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> Insulation 


High Current Test: Cable did not flame, rupture, nor 
warp excessively. 


Di-electric strength: No electrical breakdown as a result 
of this test. 

Conductor Pull-Out tests: Using three different connect- 
ors, the U.S. Cable held three times better than stand- 
ard design cables. 

Rough Handling at Low Temperatures: A coil of the cable 
was exposed for 5 hours to a temperature of minus 
34.4 C. It was then dropped 8 feet to a concrete 
floor. No breaks or cracks in the Neoprene sheath 
occurred. 

Abrasion: ‘he outer covering of the U.S. Cable proved 


to be over 10 times more abrasion-resistant than 
that of conventional design. 


Write today for information to Electrical Wire and Cable 
Department, United States Rubber Company, 1230 
Avenue of the Americas, New York 20, N. Y. 


MADE ONLY BY 


UNITED STATES 
RUBBER COMPANY 
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these motor-generator 
maintenance facilities @€re yours! 


Copper wire 
storage. 


A corner of our 
traction-motor 
repair shop. 


We knit our own 
sleeving and 
tubing. 


Vacuum-pressure 
impregnating 
tank. 


Sheet insulation 
varnishing 
tower. 


De-burring, 
insulating and 
varnishing wire. 


In effect, National Electric Coil maintains for you alone a vast 
amount of equipment, engineering talent and production skill for 
the repair or redesign of your rotating electrical machines. It's 


maintained to give you the quick action and the skill you would 

W expect if you could afford to have it in your own shop. When 
poy motor or generator trouble crops up, let National handle it. If 

trouble persists, let National discover and overcome the cause. 

a, Ff If needs change, let National redesign to meet the changed con- 


ditions. Use your National shop. 


NATIONAL ELECTRIC (OIL (COMPANY 


* COLUMBUS 16, = OHIO, U.S. A+ * 


ELECTRICAL ENGINEERS: MAKERS oF REDESIGHING AND REPAIRING OF 


ELECTRICAL CONS ANB INSULATION— ROTATING ELECTRICAL MACHINES 
> FRADE MARK 
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DISTRIBUTION 
TRANSFORMERS 


The inside story about Moloney HiperCore Trans- _ier to install and handle =~. —_____ J 


formers is centered around the material used inthe _generally,andtakeupless | SX) 
cores. By using highly efficient oriented silicon steel space on the poles. Reduc- bo Ne 
it is possible to work the cores at higher flux densi- _ tions in size and weight * |=} {> 


ties than formerly. With the fofal flux requirements have been made without eee ee 
remaining practically unchanged, working the ori- _ sacrifice in all-around per- ) 
ented steel at higher densities than practical with formance. In fact, Hiper- 
ordinary silicon steel, results in smaller cross-sec- | Core Transformer operating characteristics are 
tional areas of cores with a consequent _ better . . . voltage regulation has been improved 
reduction in weights. 2. greater short-time overloads can be carried. 


The smaller cores permit the use of Illustrated are a few of the operations involved in 
smaller windings, smaller tanks and the manufacture of HiperCore Transformers indi- 
less oil. This results in lighter weight cating the careful attention given to every detail in 
and smaller transformers which areeas- order to assure unexcelled on-the-job performance. 


ME49-10 


4, 


se Sag 
il 


Testi P 
ee voltage fatios at various tapchanger set 
8S, to make certain that tap leads have Been 


Connected to p 
: roper studs, and i ; 
Connections are correct, that inter-coil 
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Cores are wound of oriented silicon steel. Wind- Following winding of the cores, they are annealed 
ing machines are semi-automatic, stopping when in bell-type furnaces in a nitrogen atmosphere 
proper thickness of winding is reached. End of and are then given an initial test for losses as 
core strip is spot welded. illustrated above. 


Placing windings into position over U-shaped Connecting tap leads from winding to tapchanger 
core pieces. Prior to this operation, cores have ; studs. On opposite side of assembly line, terminals 
been impregnated, baked, cut, etched, and tested oe are brazed to low voltage leads. Previous opera- 
a second time. : tions included applying adhesive to core faces, 
banding core pieces, and attaching frames. 


Sales offices in all 
principal cities 
LouIs 20, MO- 


ST. 
CTORIES AT 
ie ARIO, CANADA 


After bushings have been installed, the tanks filled ND TO RONTO, ONT 
with oil, and the transformers vacuum treated to A 

remove any entrapped air from the oil or wind- 

ings, final electrical tests are made. 
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the first book 


to apply the theory 

of transmission lines 

to Power, Telephony 
and Ultrahigh Frequencies 


ELECTRICAL 


TRANSMISSION 
of POWER and SIGNALS 


By EDWARD W. KIMBARK 
Professor of Electrical Engineering, 
Northwestern University 


DU MONT 
CATHODE-RAY 


EQUIPMENT 


TYPE 250 CATHODE-RAY 
OSCILLOGRAPH 


@ An excellent general-purpose C-R 
oscillograph designed for observing 
and recording recurrent and transient 
phenomena. Amplifies a-c and d-c 
signals. Linear time-base unusually 
flexible. Automatic control of beam 
intensity. Deflection factor through 
a-c amplifier, 0.015 rms volt/in. max.; 
through d-c amplifier, 2 d-c volts/in. 
Recurrent and driven sweeps. Quanti- 
tative measurements through built-in 
calibrator. Type 5CP-A C-R tube for 
bright traces. 


Here is a rigorous, authoritative pres- 
entation of the basic theory of trans- 
mission lines, with applications to 
three fields—power, telephony, and 
ultrahigh frequencies. The author 
gives the basic theory in three main 
parts: 


(1) Transmission-line 
parameters 

(2) Steady-state phenomena 

(3) Transient phenomena 


Rationalized MKS units are used 
throughout the book in the basic 
derivations. 


TYPE 263-B HIGH-VOLTAGE 
POWER SUPPLY 


@ The Type 250 may be converted into 
a high-voltage oscillograph or Type 


The book contains many other im- 
portant features . 


e MANY TABLES AND CURVES that 
increase the reference value of the book. 


250-H which, with addition of this e A CHAPTER ON TRANSMISSION 


power supply and substitution of Type 
5SRP-A C-R tube, is capable of display- 
ing writing rates of the order of 40 


LINE TRANSIENTS describing applica- 
tions to the protection of high-voltage 
power transmission lines against lightning 
and to the formation of pulses for a radar 
transmitter. 


inches per microsecond. Type 250-H @ Information on the CALCULATION 


has, also, such a greater light output (12 OF INDUCTANCE AND CAPACI- 
times) that it may TANCE OF TRANSMISSION LINES. 
readily be used as a e Better transition to the treatment of the 


steady-state theory of smooth transmission 
lines from the chapters on transmission-line 
distributed parameters, by SETTING UP 
AND SOLVING 
THE DIFFEREN- 
TIAL EQUATIONS 
@ The steady-state long- 
line equations EX- 
PRESSED IN TERMS 
OF EXPONEN- 
TIAL FUNCTIONS 
rather than hyper- 
bolic functions. The 
hyperbolic form is 
presented later in the 


projection oscillograph. 


TYPE 2542 PROJECTION LENS 

@ With the addition of Type 2542 Projection Lens, the 
Type 250-H projects its trace up to 30 feet for a picture 
size approximately 12 feet square. Advantages of such 
projections for lecture or demonstration work are readily pn 

apparent. May 1949 462 pages 
@ Lastly, Du Mont Types 271-A and 314-A Oscillograph-record Cameras a 

may be readily mounted on Types 250 and 250-H for permanent recording. 
@ DETAILED LITERATURE ON REQUEST. EQUIPMENT DEMONSTRATED—NO OBLIGATION | | 


ON APPROVAL COUPON 
John Wiley & Sons, Inc. 
440 Fourth Ave., New York 16, N. Y. 
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ALLEN 8. DU MONT LABORATORIES, INC., PASSAIC, N. J. 
CABLE ADDRESS: ALBEEDU, NEW YORK, N.Y., U.S. A. 


Addvessissa. idteciodca nae «kta Soe Cee Le 


City sisivitisisisniisteieadetctetercteter 2 ORCL ee SEACC See enTen 


Employed, by:.is.sascsismateeaattas cane eee 
(Offer not valid outside U. S.) EE-6-49 


INSTRUMENT DIVISION @ 1000 MAIN AVENUE @ CLIF TON, N. J. 
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L[ntroducine— 


evelonment 


LABORATORY-GRADE 
CAPACITORS 


for the following applications: 


Another Plasticon D 


e Electronic Computers 
e Differential Analysers 
e Frequency Determining Circuits 
e Bridge Standards, etc. 


Characteristics 


e LOW DIELECTRIC ABSORPTION — 01-02% residual 

e LOW DISSIPATION FACTOR —,0002-.0003 at 1 Mc 
e CONSTANT Q and CAPACITANCE —from DC to 100 Ke 

e HIGH INSULATION RESISTANCE —10'? ohms/mfd. average 
e NEGATIVE TEMPERATURE COEFFICIENT —minus 400-500 ppm/°C. 


Dimensions 


19/32 x1 3/16" 
19/32 x1 3/16” 
19/32 x1 3/16” 
19/32 x1 3/16" 
19/32 x1 3/16" 


3/4x1 3/4” 

3/4x1 3/4” 

3/4x21/4" 

29/32x2 1/4" 
21/4x13/4x1" 
21/4x21/2x1 3/16” 

4x21/2x1 3/16” 
4x3 3/4x11/4"” 
4x3 3/4x21/4” 
6x3 3/4x4 9/16” 


TYPE LAG—Glassmike style. TYPE LAC—Rectangular metal can. 
Specify Tolerance—Std.—2%, 5%; 1% to order. 
RATED VOLTAGE—500VDC. _ Resistance and absorption readings taken at 200 VDC. 


eo ndensep Products Company 


1375 NORTH BRANCH STREET + CHICAGO 22, ILLINOIS 
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DIRECT FACTORY ENGINEERING 
SERVICE — Extensive motor 
technology, accumulated 
through years of Fractional H.P. 
Motor engineering and manu- 
facture brought to your own 
plant by our experienced, fac- 
tory-trained engineers. 


RIGHT PRICE — To allow widest 
margin in pricing for competitive 
selling... FASCO “Custom En- 
gineering Service” utilizes the 
economy of a basically standard 
production line motor . . . custom 
engineers it to fit your special 
needs. 


EFFICIENT PERFORMANCE— So 
important to the success of your 
product ... proved by FASCO’S 
continuing success and growth 
- . . attained by building the 
maximum in quiet, economical, 
trouble-free operation into 
motors for many thousands of 
products that have served users 
with full satisfaction. 


FASCO INDUSTRIES, INC. 


Formerly F. A. Smith Manufacturing Co., Inc. 
ROCHESTER 2, N. Y. 
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FASCO QUALITY — Adds anextra 
measure of value to your prode 
uct. Every step in the manuface« 
ture of FASCO Motors ... from 
raw stock to final test ... is 
under rigid uniform control of 
the most precise instruments 
and methods. 


OI ee, 


a DEPENDABLE MANUFACTURER 
—Not a giant plant, nor a small 
one. But a medium-size (250,000 
sq. ft.—1,000 employees) well- 
established reputable manufac- 
turer you can depend on for 
delivery as well as for quality of 
product. 


WRITE on your company letterhead for complete information 
on FASCO “Custom Engineering Service,” and catalog, 


FRACTIONAL H. P. (SHADED POLE 1/500 to 1/8 H. P.) 


MOTORS 


and 


BLOWERS 


JuNE 1949 


American MOTOR LEADS 


The compact 1 HP single phase 115/230 volt, capacitor start—induction run motor, manufactured by American Electric Motors, Inc., Los 
Angeles, is especially recommended for use around dirt or dust-filled machines such as table saws or other woodworking tools. The centri- 


fugal starting switch is totally enclosed, and the solid welded copper bar armature is mounted on high quality, standard size ball bearings 
lubricated for life. Leads are insulated and protected with Natvar 400. 


Natvar Products 


@ Varnished cambric—straight cut and bias 
@ Varnished cable tape 

® Varnished canvas 

®@ Varnished duck 

@ Varnished silk 

© Varnished special rayon 

@ Varnished Fiberglas cloth 

® Silicone coated Fiberglas 

@ Vamished papers 

@ Slot insulation 

®@ Varnished tubings and sleevings 
@ Vamished identification markers 
@ Lacquered tubings and sleevings 
@ Extruded vinyl tubing and tape 


@ Extruded vinyl! identification markers 


Ask for Catalog No. 21 


/ 
(ONAL VARNISHED PRODUCTS 


TELEPHONE CABLE ADDRESS 
RAHWAY 7-2171 NATVAR: RAHWAY, N, J. 


203 RANDOLPH AVENUE * WOODBRIDGE NEW JERSEY 
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Modern Unit Sub-Stations — 


| , for Indoor Installation with 3 | 
SORGEL Air-Cooled Transformers 


100 Kv-a. to 200 Kv-a. 
All voltages up to 15,000 volts 


Unit Sub-Station with 500 Kv-a., 3-phase power and 100 Kv-a., 
1-phase lighting transformer, 2400 volt primary K.W.H. metering, 
secondary indicating voltmeters and ammeters, primary load inter- 
tupter switches with fuses and secondary draw out breakers, 


The complete unit sub-station is shipped in one or 
more factory-assembled units, completely wired, 
ready for installation and final connection. This 
eliminates the necessity for purchasing separately 
from various manufacturers the transformers, 
switches, fuses, insulators, circuit breakers and 
other accessories, and then assembling and con- 
necting them on the job. 


The entire sub-station, having all live parts enclosed, 
can be located in most any convenient place inside 
the building, without any other enclosure. Con- 
taining no oil, there is no need for a fireproof vault. 


Maintenance expenses are reduced to a minimum, 
since there is no liquid to check, replenish or replace. 


We also manufacture a complete line of General 
Purpose Air-Cooled Transformers. 


500 Ky-a., 3 phase, 13,800 volt Transformer with enclosure removed 
illustrates the disc type coil windings. This type of winding is 
WA Kv-a. to 2000 Kv-a. All voltages. employed for voltages above 5,000 volts. These disc type coils 
are separated from each other and supported with steatite ceramic 
insulators, All insulation is Class C and Class B throughout. 


. The PIONEERS in the devel d . . . 
Sorgel Electric Co. inenfacturing of Air-Cooled ‘Trango, 846 W. National Ave., Milwaukee 4, Wis. 


BOA Please mention ELECTRICAL ENGINEERING when writing to advertisers JUNE 1949 


The ground-fault neutralizer is basically an oil-immersed reactor, insulated for line-to- 
neutral voltage, which is connected between the neutral of a transformer and ground. Its 
inductive reactance is tuned, by means of a motor-driven tap-changing switch, to approxi- 
mately equal the capacitive reactance of the system. In the case of a transitory line-to- 
ground fault, the current passed by the reactor neutralizes the system charging currents 
from the two unfaulted phases. Any remaining current is small and is practically in phase 
with the line-to-neutral voltage. Since current and voltage reach zero almost simultaneously, 
the arc is extinguished without restriking—without an outage, and without even a momentary 
disturbance of line-to-line voltage. 


The effectiveness of the ground-fault 
neutralizer is well shown by this oscillo- 
gram taken during a transitory ground 
fault on a 69-kv system. It shows how the 
arc was quenched after a few cycles, 
without restriking; system line-to-line volt- 
ages were not noticeably disturbed. A 
= neutralizer current, 26 amp. B = 
fault current, 10 amp. C = line-to-neutral 
voltage of faulted phase. D, E, and F = 
line-to-line voltages. 


The General Electric ground-fault neu- 
tralizer is a protective device that 
quenches non-persistent line-to-ground 
faults in a few cycles and limits fault 
current to a few amperes. Thus, it pre- 
vents interruption of service during 50 
to 80 per cent of all transmission system 
faults. 

While this device has been well known 
in Europe for a great many years, it has 
only been recently that its many ad- 
vantages have been widely recognized 
in this country. Compared to isolated- 
neutral systems, it eliminates high tran- 
sient overvoltages that often result in 
flashovers at remote sections of the sys- 
tem. Compared to the solidly grounded 
system, it prevents service interruption, 
minimizes burning at the fault. Breaker 
operations are fewer, breaker mainte- 
nance is reduced. 

In the belief that you will be inter- 
ested in knowing more about the ground- 
fault neutralizer, we have revised our 
16-page bulletin describing it. Ask your 
G-E sales representative for GEC- 
506, or write Apparatus Department, 
General Electric Company, Schenectady 
5, Nay: 


401-59 
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Heil wll 
A FIRM FOUNDATION 


Whether your products are relays, switches, terminals or any electrical 
component, the insulator is the foundation on which you build. Its 
strength, toughness, dielectric efficiency play a large part in the life 
and service of your product. When you select Universal Porcelain Insu- 
lators you insure that strength and efficiency. They have a high dielec- 
tric factor. They resist arcing and withstand high voltages. They are 
unaffected by heat, cold, moisture, fumes and most acids. They do not 
carbonize nor corrode under long years of service. A Universal engi- 
neer will be glad to assist in developing insulators for your specific 
needs. No obligation, just write or wire. 


me UNIVERSAL 


1560 EAST FIRST STREET 


CLAY PRODUCTS CO. 


SANDUSKY, OHIO 


TRADE MARK 


How 1o Ger 3-WIRE 115/230 VOLT 
FROM A 2-WIRE PRIMARY CIRCUIT 


No need fo rewire a job, when you 
need a 3-wire, 115/230 volt circuit. 

Simply connect an Acme Electric 
4 winding, insulated type transform- 
er of the proper capacity to the 2- 
wire primary, make primary and 
secondary connections as indicated 
in diagram and you’re all set for 
3-wire 115/230 volt service. 

Acme Electric, all steel, low tem- 
perature rise, air cooled transformers 
are made in capacities from 1/10 
KVA to 50 KVA; standard voltages 
up to 600 volt primary. 2300 volf 
primary, capacities 12 to 25 KVA. 
Write for Bulletin AC 160. 


CORPORATION 


CUBA, N. Y. 


ACME ELECTRIC 


226 WATER STREET 


Elements of Nucleonics for Engineers 


This publication contains a series of articles on nucleonics published in ELECTRICAL ENGI- 
NEERING and sponsored by the AIEE committee on nucleonics which was formed in 1946 in 
recognition of the very direct interest of the electrical engineer in the field of nuclear physics. 
Now combined in a single volume, the articles provide a convenient primer of nuclear theory. 


CONTENTS 
The Atom and Its Nucleus 
by J. J. Smith 


The Relation Between Energy and Mass 
by Frederick Seitz, Jr. 


The Nucleus—Its Structure and Reactions 
by W. E. Shoupp and Hugh Odishaw 
Nuclear Engineering 
by E. U. Condon 
Detection and Measurement of Nuclear Radiation 
by G. Wesley Dunlap 
The Separation of Isotopes 
by G. Wesley Dunlap and R. M. Lichtenstein 


Cascades Used in Isotope Separation 
by Harold C. Urey 


Nuclear Reactors—Some Basic Considerations 
by F. L. Friedman 

High-Energy Particle Accelerators 
by J. R. Woodyard 

Physical and Medical Aspects of Radiation 
by L. L. German and H. M. Rozendaal 


Nuclear Reactors for Power Generation 
by Ward F. Davidson 


Suggested Bibliography 


Sources of further information 


Copies of ‘Elements of Nucleonics for Engineers’’ are available at 80 cents each (40 cents to 
AIEE members) and may be obtained from the AIFF Order Department, 33 West 39th Street, New 


York 18, N. Y. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 


New York, N. Y. 
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WIREMAKER FOR INDUSTRY 


Beas 


TRADEMARK REGISTERED 
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HITEPRINTER 


VOLUMATIC MODEL Dy 


Now all your departments can handle their copying jobs with a single 
versatile machine: the Bruning Whiteprinter, Volumatic Model 93. This 
brand new machine at last provides you the necessary volume and 
high speed (up to 105 sq. ft. per minute). At the same time, through 
simpler operations and less wastage, it reduces copying costs. 


The Volumatic produces sharp, highly 
legible copies of engineering drawings, 
documents, or anything that is printed, 
drawn, written, or typed on a translucent 
medium. It copies charts, plats, letters, 
invoices, financial reports—and many 
‘other items. Its operation is so simple 
that a girl can learn to run it in less 
than an hour. 


Other Bruning Products 
you should know about 


The Volumatic takes cut sheets or roll 
stock with equal facility. It produces 
sharp BW Prints from post card size up to 
42 inches wide and of unlimited length. 
You can have light, medium, or card- 
weight BW Prints; BW Prints on tinted 
stocks; BW Prints on film or cloth; or BW 
Prints with colored lines. BW Prints are 
delivered front or rear, neatly stacked. 


CHECK THESE BW ADVANTAGES 


Drafting Machines « Sensi- 
tized Papers & Cloth 
Tracing Papers « Erasing 
Machines * Drafting Room 
Furniture « Slide Rules 
Surveying Instruments 


and many others. 


Sead today for full information. Let us send you a file of literature 


describing the new BW Volumatic Model 93 and other Bruning Whiteprinters, 
and the BW Mediums you can use with them. See for yourself the extreme 
versatility, economy, and speed of these machines. There is no obligation. 


Charles Bruning Company, Inc. 


4714-46 Montrose Avenue, Chicago 41, Ill. 


New York * Newark * Boston » Pittsburgh »* Chicago * Detroit © Cleveland « St. Louis 
Milwaukee e Kansas City, Mo. »* Houston 


d8A 


No vents or exhaust fans: 
The Bruning Model 93 is 
completely odorless ... can 
be used anywhere in the 
office without the slightest 
offense, 


No plumbing connections: 
There are no pipes to con- 
nect, no water to supply or 
drain away. The Model 93 
is mounted on casters, is 
moved where needed. 


Los Angeles © San Francisco 


Built-in transformer: Pro- 
tects you against volt- 
age fluctuations common to 
power lines. Assures longer 
lamp life, more uniform 
prints, savings on materials. 


Uniform developing: Both 
sides of the print receive a 
thin, measured film of BW 
Developer solution at once. 
Assures flat prints, never 
under- or over-developed. 


* Seattle 


N/ 
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The most difficult 
Insulating problems 
are solved with 


THE INSULATOR 


TRADE MARK REG U S FAT OFF 


LOW LOSS HIGH FREQUENCY 
INSULATION TO MEET HIGH 
MECHANICAL AND ELECTRICAL 
SPECIFICATIONS WITH OR WITHOUT 
METAL INSERTS 


MYCALEX ‘*410" 

Molded to high precision 
With or without metal inserts 
MYCALEX 400" 
Sheet Stock — Rod Stock 
We have fabricating facilities 


MYCALEX "K” 
High dielectric Constant 


Prompt Service 
Our engineers cooperate 
in design and application 


MYCALEX CORPORATION 
OF AMERICA 


Owners of "MYCALEX" Patents 
62 CLIFTON BOULEVARD 


CLIFTON, N. J. 


+ 


ELECTRIC POWER 
DISTRIBUTION 
FOR 
INDUSTRIAL 
PLANTS 


This report outlines engineer- 


ing principles in the design 
of electric power distribution 
systems for industrial plants 
and in the selection of equip- 
ment for these systems, from 
the point of entry of the 
power company service or 
the plant generating bus to 
the terminals of the utiliza- 
tion devices. Price $1.00. 


Address: 


AIEE ORDER DEPARTMENT 
33 West 39th Street 
New York 18, N. Y. 
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— SPRAGUE 


A-C MOTOR-START CAPACITORS 


A-C motor-start Capacitors are becoming smaller 
in size—better in performance. 

The Sprague Types AX1 and AX7 units shown 
above are ideally fitted, both physically and electri- 
cally for long, uninterrupted service on a wide ya- 
riety of motorized equipment. Made with etched 
foil, fully protected and sealed, they have played a 
big part in making capacitor motors practical for 
applications formerly requiring less efficient types. 


Sprague AX1 and AX7 capacitors are made in 
ratings from 10 to 916 microfarads for 110 V. 60 
cycle A-C use. In addition, Sprague offers a wide 
variety of standard and special motor-start types in- 
cluding those for 220 and 320 V. A-C service and 
handling motors as large as 714 horsepower. Sprague 
engineers will gladly make specific recommenda- 
tions for your equipment. 

Write for sample request forms and catalog 10A. 


SPRAGUE ELECTRIC COMPANY, North Adams, Mass. 
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Professional Engineering Directory 


Professional Engineering Directory Card 1” x 2” 6 times $60.00 12 times $90 00 


BLACK & VEATCH 


Consulting Engineers 


Water, Steam and Electric Power Investiga- 
tions, Design, Supervision of Constructions, 
Valuation and Tests 


4706 Broadway KANSAS CITY, MO. 


STANLEY B. HARE 
Consulting Engineer 
Electrical Design 

Commercial and Special Motors 


2881 Camulos Pl. 
LOS ANGELES, 23, CALIF. 


JACKSON & MORELAND 
ENGINEERS & CONSULTANTS 


Design and Supervision of Construction 
Reports—Examinations—Appraisals 
Machine Design—Technical Publications 


BOSTON NEW YORK 


FRANK LEDERMANN, E.E. 


Registered Patent Attorney 
154 Nassau Street, New York 7, N. Y. 


Telephone: BEekman 3-2936 


Roland R. Miner Lottye E. Miner 
Member AIEE Associate AIEE 


MINER & MINER 
Consulting Engineer 
Design-Development-Investigations 
Valuations 


Experience in the utility, industrial and 
appHance manufacturing fields 


1825 Tenth Avenue Greeley, Colorado 


CONSULT 
Z. H. POLACHEK 


Reg. Patent Attorney 
1234 BROADWAY 
(At 31st St.) 

New York 1, N. 


SANDERSON & PORTER 


ENGINEERS 
AND 
CONSTRUCTORS 


NEW YORK CHICAGO 
SAN FRANCISCO LOS ANGELES 


SARGENT & LUNDY 


ENGINEERS 
140 South Dearborn Street 
CHICAGO, ILLINOIS 


WESTCOTT & MAPES INC. 


Architects & Engineers 


Power Plants Public Utilities 
Industrial Plants 


New Haven, Conn. 


THE J. G. WHITE 
Engineering Corporation 
Design—Construction—Reports— 
Appraisals 


80 BROAD STREET NEW YORK 


q PROFESSIONAL SERVICES 
Over a wide range are offered 
by these cardholders. 


q CONSULT THE DIRECTORY 


when in need of specialized en- 


gineering advice. 
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Just Published! . 
The only book 


that covers the 
entire field of recording 


ELEMENTS OF 
SOUND RECORDING 


By John G. Frayne, Supervisor of Development 

Engineering, and Halley Wolfe, Development 

Engineer, both of Electrical Research Products 
Division, Western Electric Company 


Here is a comprehensive, practical reference 
volume on basic sound problems for the de- 
signer, operating engineer or technician. 


The authors discuss in detail those subjects that belong to the 
restricted field of sound recording and reproduction, and which 
are not discussed in books devoted to the allied fields of elec- 
tronics, radio engineering, etc. However, since those interested 
in studying sound recording have widely different kinds of 
training and experience, some closely related subjects such as 
electromechanical analogies, acoustics, vacuum tubes, and 
audio amplifiers are discussed . 


The book includes — 


A large number of numerical examples to 
make the design procedure perfectly clear to 
the reader. 


More than 480 diagrams and photographs 
illustrating every step of the text material. 


Contents: Nature of Sound, Sound Waves and their Perception. 
Electrical, Acoustical, and Mechanical Circuits. Microphones 
and Their Uses. Vacuum Tubes. Audio Amplifiers. Network 
Theory. Attenuators. Filters. Equalizers. Compression and 
Limiting. Recording Systems. Electrical Measurements. 
Principles of Disk Recording. Disk Records and Their Process- 
ing. Fundamental Principles of Variable-Density Recording. 
The Light Valve. Variable-Intensity Modulators. Principles 
of Variable-Area Recording. Variable-Area Modulators. 
Noise-Reduction Methods. Intermodulation Test Methods. 
Flutter and Its Measurement. Film and Disk Drive Mecha- 
nisms. Motor Drive Systems. Film Laboratory Processes. Re- 
recording. 35-mm Motion-Picture Recording Systems. 16-mm 
Sound Film Systems. Magnetic Recording. Loudspeaker 
Systems. Acoustics of Stages and Theatres. Stereophonic 
Recording. 


May 1949 
686 pages 


483 illus. 
$8.50 


10-DAY 
EXAMINATION 


RC re 
« “ f ON APPROVAL COUPON 


JOHN WILEY & SONS, INC. 
440 Fourth Ave., New York 16, N. Y. 


Please send me, on 10 days’ approval, a copy of Frayne 
and Wolfe's ELEMENTS OF SOUND RECORDING. 
If I decide to keep the book, I will remit $8.50 plus 
Postage; otherwise I will return the book postpaid. | 
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BACK ~ 
COPIES 
WANTED 


Copies of the December 1948 
issues of ELECTRICAL EN- 
GINEERING. Please mail 
(parcel post) to American In- 
stitute of Electrical Engineers, 
33 W. 39th St., New York 18, 
N. Y., printing your name and 
address upon the enclosed 
wrapper. ‘Twenty-five cents, 
plus postage, will be paid for 


each copy returned. 


AIEE 


TRANSACTIONS 
VOLUMES 
WANTED 


A refund is offered for the 
1942 and 1947 bound volumes 
of AIEE TRANSACTIONS. 
Please mail (parcel post) to 
the American Institute of 
Electrical Engineers, 33 West 
39th Street, New York 18, 
N. Y., printing your name 
and address upon the wrap- 
per. $4.00 plus postage, will 
be paid for each volume, 
provided the books are in a 


saleable condition. 


trol systems, 


s Servo Control Motors 


Operating Directly off the output tubes of a 
servo amplifier, these specially designed 60 and 
400 cycle control motors completely eliminate 
use of bulky output transformers .. . eliminate 
transformer losses . . . permit use of smaller 
amplifier tubes ... save weight, space, cost... have 
high corner frequency ... high torque fo inertia ratio. 
A.C. tachometers available in combination 

with motors or separately. 


0 Cycle Electrical Resolvers 


These newly developed units provide the most 
accurate and convenient means for solving 
trigonometric functions. The size 1 resolver, here 
illustrated, has over twice the accuracy of other 
available units — and is only 1/3 the size and weight 
of present types! Each resolver is matched 

with its own small compensating booster amplifier 
for peak performance. 


ves Functional Potentiometers 


Potentiometer shaft rotation is transformed into a 
voltage corresponding to a rectangular or polar 
function. Any reasonable function may be easily 
installed with special function generating equipment 
in our plant. Function may be changed at any time 
by returning the potentiometer to Reeves with 
information on the new curve desired. Accuracy 
“ee within 0.05% at a 60° slope, and even finer 
5 at lesser slopes. 


REEVES specializes in the development and manufacture of 
complete Electron 


for catalog RICO- 
TION PARTS AND SEP\ 
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CLASSIFIED ADVERTISING 


For help and situations wanted, $0.60 per line 
for AIEE members, others $1.00. Sale and 
purchase of used machinery, etc., $1.50 per 
line, minimum 5 lines, maximum 30 lines, not 
available to dealers. 


Positions Wanted 


TEACHING OR RESEARCH position wanted, ad- 
vanced degree, both teaching and industrial experience 
author of numerous tech-articles. Address: Box 778, 
ELECTRICAL ENGINEERING, 500 Fifth Avenue, 
New York 18, N. Y. 


GRADUATE ELECTRICAL ENGINEER with 
executive experience, 10 years electronic controls, 
supervised electrical and machine maintenance and 
construction, special automatic resistance welder design 
and controls, production methods. Desire position as 
plant, production or development engineer. Midwest. 
Address: Box 780, ELECTRICAL ENGINEERING, 
500 Fifth Avenue, New York 18, N. Y. 


ELECTRICAL ENGINEER, S.A.LE.E., S.E.I.C., 
age 23, married, B.Sc. °48 from the University of New 
Brunswick, at present taking one year post graduate 
work at the University of London on Beaverbrook 
Overseas Scholarship. Summer vacations spent in the 
Power & Paper Industry. Returning to Canada early 
in September. Address: Box 787, ELECTRICAL 
eisai) 500 Fifth Avenue, New York 18, 
N. Y. 


PROFESSOR OF EE, BS in EE, MA in Math., MS 
in EE, 5 years utility and manufacturing experience, 
16 years undergraduate and graduate teaching ex- 
perience in the power field, including 7 years as depart- 
ment head, 2 years administrative head of small college. 
Desires position as professor of EE, department head, 
or dean of engineering. Address: Box 797, ELEC- 
TRICAL ENGINEERING, 500 Fifth Avenue, New 
York 18, N. Y. 


ELECTRICAL ENGINEER, B.E.E., age 23, married, 
member A.J.E.E., utility experience in transmission and 
distribution engineering. Desires interesting position 
with future. Salary commensurate with ability. Ad- 
dress: Box 798, ELECTRICAL ENGINEERING, 
500 Fifth Avenue, New York 18, N. Y. 


REGISTERED ELECTRICAL ENGINEER, 36, 
M.S., eight years experience transmission, distribution, 
desires position with public power system, engineering 
firm, or technical magazine. Experience in report 
writing and articles, and in technical studies. Address: 
Box 799, ELECTRICAL ENGINEERING, 500 Fifth 
Avenue, New York 18, N. Y. 


SERVOMECHANISMS AND INSTRUMENTA- 
TION ENGINEER—Now employed as project engineer 
supervising 35 men. B.S., M.S. in E.E. Eight years’ 
experience in planning and directing the research and 
development of servos, control systems, gyros, and 
computers. Patents and technical publications in these 
fields. Address: Box 800, ELECTRICAL ENGI- 
NEERING, 500 Fifth Avenue, New York 18, N. Y. 


EXECUTIVE ENGINEER—Member A.I.E.E., A.B., 
B.E.E.—Under the proposed scheme of aiding un- 
developed areas of the World, with American Technical 
Missions, U. S. Industrialists need technical men with 
knowledge of local conditions. Advertiser with Ameri- 
can Technical College education. Twelve years re- 
sponsible foreign industrial experience, management, 
plant constructions, layouts, seeks post with American 
corporation. At present holding engineering executive 
Por but seeks change. Address: Box 801, ELEC- 

RICAL ENGINEERING, 500 Fifth Avenue, New 
York 18, N. Y. 


REGISTERED ELECTRICAL ENGINEER, B.S.E.E., 
36, married, dependents offers: 4 years drafting and 
laboratory experience with electronic tubes, 8 years 
responsible design, development, and production engi- 
neering fractional H.P. motors, including aircraft gear 
motors and actuators, d.c. machines for armed services 
and commercial application, and application of insula- 
tion to all lines. Desires responsible design engineering 
position with independent manufacturer of small electro- 
mechanical devices or motor specialties. Address: Box 
802, ELECTRICAL ENGINEERING, 500 Fifth 
Avenue, New York 18, N. Y. 


GRADUATE ELEC, ENGINEER—M.§S. in E.E., age 
29. 11/2 years GE test, 2 years marine, power plant 
and industrial electrical construction experience. Now 
with engineers and constructors firm. Desires similar 
position in Canada, preferably Montreal. Address: 
Box 803, ELECTRICAL ENGINEERING, 500 Fifth 
Avenue, New York 18, N. Y. 


Positions Open 


ELECTRONICS ENGINEER—Well known, 40 year- 
old manufacturer of electrical and electronic instru- 
ments wants research engineer experienced in design of 
radio electronic apparatus at high radio frequencies, for 
the development of military and civilian test equipment. 
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Address: Box 697, ELECTRICAL ENGINEERING, 
500 Fifth Avenue, New York 18, N. Y. 


ENGINEERING SCHOOL in South has Speuae for 
a Professor of Electrical Engineering to teach graduate 
and undergraduate communications work ($6,000 for 
nine months, extra income for summer teaching, Ph.D. 
or D.Sc.) instructors ($2700 for nine months, extra in- 
come for summer teaching, B.S., may ohtain M.S. in 
three years) and Gin Assistants be cae Pil tees 
M.S. in one year ‘or nine months, ex 

for codon cane’: Address: Box 735, ELEC- 
TRICAL ENGINEERING, 500 Fifth Avenue, New 
York 18, N. Y. 


TEACHERS OF ELECTRICAL ENGINEERING— 
State Land Grant College in Northwest. Salary to 
$4200.00 for nine months. Housing for small beh 
Write giving picture, education, experience, publica- 
tions, ead Se iecences: Address: Box 793, ELECTRI- 
CAL ENGINEERING, 500 Fifth Avenue, New York 
18, N. Y. 


WANTED: Large mining company in South America 
require services of graduate electrical engineer with 
five years’ industrial experience and test experience if 
possible. Duties include maintenance and installation 
of electrical equipment in underground mine and 
surface shops. Equipment consists of electric loco- 
motives, electric drive and control for mine ventilating 
fans, pumps and hoists; also electrical distribution 
system, with substations for stepping voltage down 
from 50,000 to 2300 and 4000 volts, Must be single or 
single status, age 25 to 35. Liberal three-year contract, 
transportation. Please reply stating qualifications and 
salary required. Address: Box 804, ELECTRICAL 
ENGINEERING, 500 Fifth Avenue, New York 18, 
INS 


ENGINEERS: University professors in all fields. 
Master’s and Doctor’s qualify unusually fine positions 
$4500-7000 nine months. Instructors, bachelors. 
Give phone, photo, qualifications. CLINE TEACH- 
ERS’ AGENCY, East Lansing, Mich. 


Engineering 
Societies 


New York 
8 West 40th St. 


Chicago - 


In applying for positions advertised by the Service, the 
applicant agrees, if actually placed in a position through 
the Service as a result of these advertisements, to pay a 
placement fee in accordance with the rates as listed by the 
Service. These rates have been established in order to 
maintain an efficient, non-profit personnel service and are 
available upon request. This also applies to registrants 
whose notices are placed in these columns. 


Men Available 


SALES ENGR, B.S.E.E., M.S. Economics of Engg; 
oung, single; exper in sale of panelboards, controls, 
ighting eqpt, electronic devices. Desires challenging 
pos in tech sales or market analysis, Will travel. E-406. 


ELEC ENGR, B.E.E., studying for mech engg degree 
evenings; 11/2 yrs elec util exper; knowl of pwr and 
distr eqpt. Desires permanent pos with mfr within 
commuting distance of NYC. Y-407. 


BIOLOGIST AND ELEC ENGR, B.S., M.I.T., 1936; 
33, married; seeks association with research organ, 
hospital or mfr; 7 yrs exper in biological, electronic, 
chem, nuclear instrument research, pwr generation and 
distr; 5 yrs director of medical elec eqpt mfgr corp. 
Any location. E-408-494C-San Francisco. 


ENGR-EXEG, regis prof engr, M.S., Ph.D. candidacy, 
broad education in engg, science, management; 46, 


married; administration, construction, maint, des, 
specs; successful record supervision, coordination, 
Seeks administrative pos management staff. Any loca- 


tion. E-409-476C-9-San Francisco, 

ELEC ENGR, M.S.; exper in des of controls, audio 
circuits, cinemaphotography and college level teaching. 
Desires research, developmental work or teaching. 
Willing to travel. E-410. 


SALES ENGR, degrees in elec and mech engg; 29, 
single; 2 yrs Army; 6 yrs diversified indus exper; good 
speaker; good writer; personable. Prefers western 
states. E-411-494C-5-San Francisco. 


CHIEF ENGR OR PLANT MGR, degree and special 
honors, registered engr; 20 yrs successful admin and 
exec exper in instrumentation, electronics and special- 
ized controls incl devpmt, patents, tests and mfg; well 
versed in lab tech, mfg methods, prod control, budget 
oprns, indus relations and company organ, Locate 
anywhere. E-412-106-Chicago, 


ELEC ENGR, M.S.E.E.; 27, married; communica- 
tions officer, Signal Corps, 3 yrs.; engg research, 2 yrs. 
Desires pos which will satisfy interest and ability in 
dvpmt engg. E-413. 
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84 East Randolph St. 


ASSISTANT PROFESSOR—to teach graduate and 
undergraduate courses in electrical appease s Doctor’ 


GINEERING, 500 Fifth Avenue. 
New York 18, N. Y. 


TRANSFORMER DESIGN ENGINEER. Must be 
familiar with air cooled and oil cooled transformers 
size 1 to 100 KVA. Should be inventive and capable 
of supervising a manufacturing division. A lifetime 
opportunity with one of the country’s leading manu- 
facturers of transformers. Enjoy life in a small Western 
New York town, close to big city facilities. All com- 
munications held confidential. Address: Box 806, 
ELECTRICAL ENGINEERING, 500 Fifth Avenue, 
New York 18, N. Y. 


MAN of advanced academic grade in physics, with — 


electrical and mechanical engineering experience in 
research and development of scientific instruments and 
servo-mechanisms, for work on interesting and important 
long time pee rf Should be able to set up and su 

vise complete design and development projects. Iso 


~— 


engineering of original or unique electrical and me- — 


chanical devices and machinery. This position offers 
a real opportunity for a man of unusual qualifications 


with a firm of engineering consultants. Pleasant office — 


quarters, well equipped laboratory and precision ma- 
chine shop. Salary to be arranged. Reply pee? full 
particulars. MARTIN-HUBBARD CORPORATION 
11 Beacon Street, Boston 8, Mass. 


ELECTRICAL ENGINEERS—Graduates, experienced 
in design, engineering and economic studies of steam- 
electric power plants and high voltage substations. 
Also, engineer experienced in power system relaying 
and in preparation of specifications for switchboards 
and switchgear. Please submit résumé including ca 
sonal data, education and experience record to: Per- 
sonnel Department, EBASCO SERVICES INCORPO- 
RATED, Two Rector Street, New York 6, N. Y. 


Personnel Service, Inc. 


San Francisco 
57 Post St. 


Detroit 
100 Farnsworth Ave. 


Apply by letter addressed to the key number and 
mail to the New York Office. When making application 
for a position include six cents in stamps for forwarding 
application to the employer and for returning when 
necessary. A weekly bulletin of engineering positions 
open is available to members of the co-operating societies 
at a subscription rate of $3.50 per quarter or $12 per 
annum, payable in advance. 


ELEC ENGR, B.S.E.E., 1938, E.E., 1944; 33, single; 
Missouri School of Mines grad; registered Missouri 
California; broad engg and exec exper constr central 
generating stations, pwr util, consulting; pleasant 
personality, diplomatic. E-414. 


ELEC ENGR, grad R.P.E.; 20 yrs exper, elec des, 
large indus and comm installations, pwr plants, sub- 


stations, outside elec lines, specs, surveys, reports, 
estimates and appraisals. E-415. 
ELEC ENGR, grad June 1949; some exper wiring 


installation. Prefers pos as jr elec engr in service and/or 
application with manufacturer, or jr field engr with 
contractor, Will relocate. E-416. 


Positions Available 


INSTRUCTORS OR ASSISTANT PROFESSORS, 
(a) to teach civil, electrical and industrial en ineering 
and engineering mechanics; (b) young, with Ph.D., to 
teach chemical, electrical and industrial engineering to 
undergraduate and graduate students. Rank and 
salary commensurate with training and experience. 
CE he start September, 1949. Location, Mid-South. 


PROJECT ENGINEER, M.S. in E.E., 28-35, with 
seven to nine years’ experience in military electronic 
and mechanism development, preferably two years with 
M.I.T. radiation laboratory, to serve as a sta’ engineer 
in an aircraft engineering department. Salary, $6000- 
$7000 a year. Location, Texas. Y-2362. 


GENERAL MANAGER, 40-50, engineering graduate, 
with broad experience on electro-mechanical devices, 
to take charge of precision aircraft products plant. 
Saag! $10,000-$12,000 a year. Location, northern 
New England. Y-2376. 


ELECTRONIC CHIEF ENGINEER for high fre- 
quency communication equipment, test equipment 
and control devices. Must know manufacturing on a 
production basis, with considerable experience in 
estimating on government equipment. rite stating 
age, experience and salary expected. Location, New 
York Metropolitan Area. Y-2377(b). 
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PROJECT ENGINEER POSITION OPEN 


A project engineer position is Open to person experi- 
enced in design and operation of modern steam power 
plants. Experience in central stations for public utili- 
ties desirable. Location in Midwest. Our own em- 
ployees notified of this opening. When replying 
state education and experience background. 


Address: Box No. 776 Electrical Engineering, 500 Fifth 
Avenue, New York 18, N. Y. 


ENGINEERS 


Expanding Engineering Department of North 
American Aviation, Inc., needs qualified 


AERODYNAMICISTS 
THERMODYNAMICISTS 
STRESS ANALYSTS 
AIRCRAFT DESIGNERS 
FLUTTER ENGINEERS 


and specialists in all phases of aircraft engineer- 
ing, for work on military projects. 
Please include summary of experience in reply. 


Engineering Personnel Office 


NORTH AMERICAN AVIATION, INC. 
Los Angeles Airport, Los Angeles 45, Calif. 


PROJECT ENGINEERS 


Real opportunities exist for Graduate Engineers with 
design and development experience in any of the fol- 
lowing: Servomechanisms, radar, microwave tech- 
niques, microwave antenna design, communications 
equipment, electron optics, pulse transformers, frac- 
tional h.p. motors. 


SEND COMPLETE RESUME TO EMPLOYMENT OFFICE. 


SPERRY GYROSCOPE CoO., 


DIVISION OF THE SPERRY CORP. 
GREAT, NECK, LONG ISLAND 


Change of Mailing Address 


; Mention 
City & State ZeneNo 


To assure a correct entry in the YEAR BOOK please also furnish: 
Company Name 
Company Address 


Department 


Title If one has 
Peer ASSh TOR cline alate uc imo 6iit/olaceiersi bin. pie ere) oiasvictatelelese my laie: ole 


Home Address 


Ilico 


ELECTRICAL 
CONNECTORS 


e 
MANY TYPES 
IN ALL 


SIZES | .. Fill out and mail for 54-page | 
| illustrated catalog. 


@ 
COOLER, 
MORE 
ECONOMICAL 
CONNECTORS 
@ 


| Firm Name 


| Address 


ILSCO COPPER TUBE & PRODUCTS, INC., Cincinnati 27, Ohio 


»—SIG-TRANS————» 


SIGNAL TRANSMISSION SYSTEMS 


SIG-TRAN 


SYNCHRONOUS GENERATORS, 
MOTORS, DIFFERENTIAL UNITS, 
CONTROL TRANSFORMERS 


—for— 


ELECTRICAL TRANSMISSION OF 
DATA & CONTROL APPLICATIONS 


3 STANDARD 
SIZES FEATURING 


* HIGH TORQUE 
* ACCURACY 
¢ RELIABILITY 


Catalog A2 


on request 


—also— 


COMPLETE INSTRUMENTS FOR 
SYSTEMS SUCH AS: TURBINE ORDER, 
LOAD INDICATORS-WATER LEVEL, etc. 


SIG-TRANS, INC. 


Amesbury, Massachusetts 


AIEE SPECIAL PUBLICATIONS 


Telemetering, Supervisory Control, and Associated 
Circuits. This revised report, corrected to May 1948, 
was prepared by the joint subcommittee on telemetering 
of the AIEE substation committee and the AIEE instru- 
ments and measurements committee. 


$2 (to AIEE members $1) 


Electrical Engineering Problems in the Rubber and 
Plastics Industries. This report includes the papers pre- 
sented (including discussions) at the AIEE conference on 
electrical engineering problems in the rubber and plastics 
industries, Akron, Ohio, April 20, 1948. The conference 
was sponsored by the subcommittee on rubber and plastics 
industries of the AIEE committee on general industry 
applications. 


$3 (to AIEE members $1.50) 


Copies may be obtained from: 
AIEE Order Department 
33 West 39th Street, New York 18, N. Y. 
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MORGANITE 


CARBON PILES 


—for smooth 
voltage control 


This simple method of voltage 

control has proven reliable in countless 
miles of transportation through the air 

and on the ground. Let Morganite engineers 
demonstrate its advantages to you. Your 
inquiry will receive prompt attention 

and there will be no obligation 

on your part, 


INCORPORATED 
LONG ISLAND CITY 1, NEW YORK 


"REGISTERED — 


TRADE MARK 


Manufacturers of Morganite Carbon Brushes .and Self-Lubricating 
Carbon Specialties including Seals, Rings, Valves, Bearings, ete 


64A Please mention ELECTRICAL ENGINEERING when writing to advertisers 


INDEX TO ADVERTISERS 


Acme Electric Corp... >: sean ec: eet er her enn 56 A 
AIEE Special Publications i, Ta area 56 A, 58 A, 61 A, 63 A 
Allis-Chalmers Manufacturing Co........... 2nd‘ cover, 26 A-27 A 
Anaconda Wire and)Cable'Co:. 3... .-s...0- > sa eee 33 A 
Arnold: Engineering, Co;.ysh.. 0.20 fee eee. ee eee 40A 
Automatic Switch Co) ;....,<...\2.0>a0s eure ee Gee eee 424A 
Belden, Manufacturing, Co... .. ase eee Gee eee 57 A 
Bell Telephone Laboratories.....................---++-> 12A 
Bethlehem: Steel Co... 0.2.8 5 it. 2 ee ee ee ee ee 29 A 
Biddle: Cos,:Jas. Gi scsieu-1s 2 etsy egies ee) se eee 23 A 
Bruning: Co.,, Inc.,.Chasi. a7 -e eee fee ree mee ee WEES 58 A 
Burlington, Instrument 'Co:25. peer see ae eee 65 A 
Chance’ Co:,Ay Bia. .c.00e te eee eee ee eee 38 A-39 A 
Classified :Advertisings....2.;50.0e tae eee 62 A-63 A 
Cole Electric Co, is: '.... asday. aca. dees eee 66 A 
Condenser Products'Co:.-. 4.55) nett ee ee eee 494A 
Copperweld| Steel'Co.. . oc: +> «is atte ew eee ee ee 25 A 
Cornell-Dubilier Electric Corp: ..-- . ane ee eee 2A 
Dow Corning: Corp.:. .p cae ee eee | eee 16A 
Du Mont Laboratories:<),. Saco. see eee eee 48 A 
du Pont de Nemours and Co., Inc., E. I......¢.-....'..--- 37 A 
Fasco Industries Ines... 9. 7a oe ae ae eee oe 50 A 
Genera] Cable Corporation... 3... .4-u2y agv sas «+ «eee SA-9A 
General Electric'Co,™ > 9a '>. ce 2 eet nae 18 4-19 A, 55A 
General Radio,\Coj... 22. } i hei. a ek eee ee eee 32 A 
Hubbard and ‘Cott-* — -0 3.2 2. a. oe oe 43 A 
Ilsco Copper Tube and Products Co., Inc................- 63 A 
Indiana’ Stee! Products:@oz-eateae ee ee ee ee 35 A 
Industrial! Notes: 21.sa.06e see ee 16 A, 22 A, 30 A, 364A, 424, af A 
Insulation Manufacturers’ Corps. 222. 5. e sees - - sane 4A 
I:T-E Circuit Breaker’ Cor... 0 -- 0 ce. ee 3rd cover 
Kerite*Co., Thes? 2... so, ccn mass ste oon eee 13 A 
Leeds and. NorthrupiCo.. ..7.: cs cise :ias shee ae oe 20 A 
Measurements: Corp. oc) dnsesnisinkatneaneeer oli eee 424A 
Minnesota Mining and Manufacturing Co................. 30A 
Moloney: Electric’Co) sw. 2a ae. See eee 46 A-4TA 
Morganite, Incline. age noe ae soe. ke eee ee ee 64A 
Mycalex Corporation of America......................-- 58 A 
National’ Electric:Coil’ Cox s2-5.- <. 52 2 See ee eee 454, 544 
National Varnished Products Corp.. a {2% (RNa a 
Newport News Shipbuilding and Drydock a NS ss 6A 
North American, Aviation, Inc:.-.. 2 555.560 eee 63 A 
Qhio. Brass Coicinc dosed ude 4 tae ee eee 17A 
Qhmite Manufacturing Co... 5..') 52s ee ace ee ee 28 A 
Q@konite Manufacturing’Co!...-5.. 2-2 eos oon eee 5A 
O. Z. Electrical Manufacturing Co., Inc................... 24A 
Permanente’ Metals'Corp.. «2... co... «sk ~ 16k ee ee 10A 
Personnel ‘Service, Ina®®. y.c2. 25s a es oe ee ee 62 A 
Porcelain Insulator Corp.1) ..7. 202... os oece Soe eee 65 A 
Power Equipment Co: 4 o...05. .. ci eee eee 22 A 
Professional Engineering Directory.....................-- 60 A 
Radio Corporation of America’ >. 0. 0o.n ooee ee oe cee 4th cover 
Rome. Cable Corpus) ws. «tu oie sok 0 5 eee llA 
Rowan Controller'Co,/The......-.). ee ene ne neem eae 53 A 
Reeves Instrument’Corp: (.. oe cee ee ae oe eee 6lA 
Sig-Trans; Ines.c.i's Wilessiars ccc one e Ae a ee ee 63 A 
Simplex Wire‘and, Cable!Cor.\ck. une eee ee 41 A 
Sorenson and Co, Inc.... 0.0 0. ets eee 54A 
Sorgel. Electric Co... :v kre ata sieescin 4 ete eee 52A 
Sperry Gyroscope Co. ..4..0 «5... ce em 63 A 
Sprague Electric Co... fajic «inasenucm eens eee ee 59 A 
Stackpole Carbon’ Co.....0.n0< + sacs cen ce 34 A 
Struthers-Dunn, Inch, ... i. ace peer eee enna 36 A 
Trumbull Electric Manufacturing Co....................-- 31A 
United ‘States'Rubber Co... 0.70. ss a eee Oe 444 
United States Steel Co... \,.. 7). st eee 144-154, 21A 
Universal Clay Products'Co.. 1... 0. de eee 56 A 
Vickers Electric Division............ 0. ee 65 A 
Westinghouse Electric Corp...... «..- 4. 4scneee 7A 
Wiley and Sons... .s::/osses, ccmrctevovcietel eee ne 48 A, 60A 


JUNE 1949 


Sectal EvectRicAl PORCELAIN 


«-.has long been a PINCO specialty. We offer... 

e Expert specialized engineering help in the design and 
adaptation of porcelain for mew dielectric uses. 

¢ A complete laboratory service for development, 
experimentation and testing. 

¢ Facilities for successful, economical production of 
electrical porcelain in unusual shapes and sizes. 

@ PINCO “Wet Plastic Process” Porcelain... unexcelled 
in electrical and mechanical strength. 

Put your special porcelain problems up to PINCO. We 

may have research and experimental data which will 

speed the solution. Write... 


] he Porcelain Insulator 
Corporation 
763 MAIN STREET « LIMA, N.Y. 


FOR i? ay on 
POSITIVE | 
ECONOMICAL 
PROTECTION 


AGAINST HAZARDS 
OF INCORRECT 
PARALLELING OF AC GENERATORS 


Automatically controls circuit breaker closure when 
generator frequency and phase are correct, eliminating 
possibility of undue strain on electrical equipment. Only one 
Burlington Synchronizer required regardless of number of 
generating units. 


Bees 


Inquiries for complete informa- 
tion and engineering services 
solicited. 


BURLINGTON 
INSTRUMENT CO. 


Dept. L-69 
BURLINGTON e 


EE ee 


IOWA 
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ELECTRICAL INDUSTRY ||; 
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VICKERS ELECTRIC DIVISION, Vickers Inc., 
Announces a complete Research and Development 
Section available for your technical problems in 
relation to the following— 


MAGNETIC AMPLIFIERS 
MAGNETIC AUDIO AMPLIFIERS 
STATIC VOLTAGE REGULATORS 

STATIC MOTOR SPEED CONTROLS 
POWER SATURABLE REACTORS 
RECTIFIERS 


PHOTOELECTRIC CELLS 


SERVOMECHANISMS 
MAGNETIC FLUID CLUTCHES 
SPECIAL MOTORS AND GENERATORS 
TRANSFORMERS ¢ ARC-WELDERS 


CONTROLLED POWER RECTIFIERS FOR 
ELECTRO-CHEMICAL PROCESSES 


The fundamental schemes employed in many of the 
above involve general use of tubeless amplifier circuits 


—Magnetic Amplifiers. 
For information regarding application of the above 
relative to your requirements, you are cordially in- 


vited to consult our Engineering Department. 


G 
> ELECTRIC 
Hyicso* 


DIVISION 


1815 LOCUST ST. ST. LOUIS 3, MISSOURI 


A UNIT OF THE SPERRY CORPORATION 


€-2 
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Cole Electric Co. ~~ 


Culver City, Calif. 
8439 Steller Drive 


fExas 0-470) 


OUTDOOR DISCONNECTING SWITCH 
7500 volts-600 Ampere-Type LU 
Three Pole, Single Side Break 
Group Operated 
(1 pole shown) 

(See Bulletin 42-A) 


ee 
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.-. I-T-E’S NEW MAGNETIC CORE MATERIAL 


Get the full significance of the static and 
dynamic (1000 cycle) magnetization charac- 
teristics of this new alloy. Examine the 
dynamie curve particularly —as this indi- 
cates how the material acts under actual 
operating conditions. 


Note these facts: 


1. Magnetic saturation is achieved with only 
the slightest change in magnetizing current. 
2. The extremely low magnetizing current 
makes it possible to build smaller magnetic 
amplifiers of extreme reliability. 

3. The knees of the saturation curve are 
sharp, even at higher frequencies. 

4. The most important fact: all Permeron 
cores have identical magnetization charac- 


teristics. The dynamic characteristic of each 
core is checked by a ‘‘ Vectormeter,” specially 
developed for this purpose. This consistency 
allows designers to predict amplifier perform- 
ance accurately and positively. 


Permeron Cores are available now 


in widths of 20 mm. and 380 mm., in any speci- 
fied inside and outside diameters. Cores are 
delivered heat treated and insulated. They 
are always furnished in housings designed to 
protect the magnetic material against de- 
formation. 

Take Another Look at Permeron — and con- 
tinue to look to I-T-E to bring you better 
equipment and better designs . . . first/ 


* Formerly known as ‘‘Permanite”’ 


For Additional Information write — I-T-E Rectifier Division or consult your local I-T-E Representative 
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1-T-E CIRCUIT 


ERME RON 


BREAKER COMPANY 


19th AND HAMILTON STREETS, PHILADELPHIA 30, PA., 
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Take another look at Permeron* 
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THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA 


RCA SPECIAL 


TUBES 


Minimum life =10,000 hours! 


@ Another RCA First .. . these new 
Special Red Tubes are specifically 
designed for those industrial and 
commercial applications using small- 
type tubes but having rigid require- 
ments for reliability and long tube life. 


As contrasted with their receiving- 
tube counterparts, RCA Special Red 
Tubes feature vastly improved life, 
stability, uniformity, and resistance 
to vibration and impact. Their unique 
structural design makes them capable 
of withstanding shocks of 100 g for 
extended periods. Rigid processing 
and inspection controls provide these 


tubes with a minimum life of 10,000 
hours when they are operated within 
their specified ratings. Extreme care 
in manufacturing combined with 
precision designs account for their 
unusually close electrical tolerances. 


RCA Application Engineers will be 
pleased to co-operate with you in 
adapting RCA Special Red Tubes to 
your equipment. Write RCA Com- 
mercial Engineering, Section 39 FR, 
Harrison, N. J. For RCA Special Red 
Tubes to be used as replacements in 
equipment now in use, see your local 


RCA TUBE DISTRIBUTOR. 


TUBE DEPARTMENT 


RADIO CORPORATION of AMERICA 


TABLE OF RECEIVING-TYPE COUNTERPARTS 


S69 Ut. Pe 6SL7GT 
(0.6 A. heater) -(0.3 A, heater) 
5692.95 ss. a ne ee OONEea 
5693). bs SR) Ge ee 
RCA Special Red Tubes can be used as replace- 
ments for their counterparts in equipment where 


long life, rigid construction, extreme uniformity, 
and exceptional stability are needed. 


SEND FOR FREE 
BULLETIN— Booklet 
SRB-1002 provides 
complete data on 
RCA Special Red 
Tubes. For your 
copy write to RCA, 
Commercial 
Engineering, Section 
39FR, Harrison,N.J. 


HARRISON, HN. J. 
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HIGHLIGHTS........ 


1948 Index. The 1948 Index to ELEC- 
TRICAL ENGINEERING is being dis- 
tributed with this issue as section II. It 
includes subject, author, AIEE and non- 
AIEE news, and biographical indexes. 


Digests. The usual digests appear in this 
issue (pages 70, 17, 15, 27, 28, 38, 39, 40, 41, 
47, 57). 


Southern District Papers. Brief authors’ 
digests report the essence of most of the Dis- 
trict papers presented at the AIEE Southern 
District meeting in Birmingham, Ala., 
November. 3-5, 1948. These papers will 
not be made available by AIEE in any other 
form (pages 64-7). 


AIEE Special Publications. A list of 
recent AIEE special publications, together 
with their prices, is included in this issue. 
These publications are available from the 
AIEE Order Department, 33 West 39th 
Street, New York 18, N. Y. (page 34A). 


1948 Developments. Each year brings 
new engineering developments that make 
for progress in the art, and 1948 was no 
exception. A picture survey reflecting 
some of these significant engineering 
developments appears herein (pages 76-26). 


Ore Beneficiation. Ore beneficiation, in 
its broadest sense, is the treatment of ores 
to improve their quality. An introduction 
to this topic is presented for the general 
information of electrical engineers, who, as 
a group, have contributed substantially to 
its progress (page 48). With the de- 
velopment of large iron ore beneficiation 
plants, new problems of power generation 
and distribution are introduced. The 
importance of the subject is evident when it 
is considered that 60-75 kilowatt-hours 
will be required to produce one ton of con- 
centrate from the low-grade taconite ore 
that will have to be utilized to maintain 
present steel production from domestic 
sources (pages 49-56). 


Electronics and Engineering Education. 
It can be said of electrical engineering 
education that great depth has been 
achieved, but in so doing the field has been 
limited severely. The impact of electronics 
will be to create a strong urge toward 
achieving breadth, an urge which must be 
answered without sacrificing the strength 
gained in depth (pages 58-67). 


Railroad Radio. By the use of railroad 
radio the work of train crews is facilitated, 
safety is enchanced by eliminating unneces- 
sary stops, the work of the crew members is 
better co-ordinated, time is saved both en 


route and entering and leaving terminals. 
There are many known instances of such 
increased efficiency and safety, and rail- 
roads soon should have sufficient data from 
which to show accurately the savings that 
can be made by its general use (pages 7-7). 


Careers in Utilities. When the electrical 
engineering graduate chooses his field, he 
wants to see possibilities for advancement 
with speed measured by personal abilities. 
He wants to be in an industry which prom- 
ises continued growth, with new frontiers 
for development. He hopes for personal 
security along with personal prestige and 
satisfaction. Contrary to a prevalent im- 
pression, all of these factors are to be found 
in the electrical utility field for ‘‘electrical 
utilities are engineering businesses and 
they offer good opportunities for engineer- 
ing careers” (pages 7-9). 


The Arc in “Heliarc” Welding. In the 
process of Heliarc welding, the arc is drawn 
between the workpiece and a virtually non- 
consumable tungsten electrode while the 
electrode, the arc, and the weld metal are 
protected by a sheath of inert gas. How- 
ever, the electric arc in an atmosphere of 
inert gas has two particular properties that 
differ decidedly from those encountered in 
the metal arc-welding process. This article 
shows how they affect the application of arc 
welding (pages 30-3). 


Operational Calculus. As commonly 
used, the term “operational calculus” 
implies those different methods of obtain- 
ing a solution of a set of differential equa- 
tions whereby satisfaction of the specified 
boundary conditions is incorporated auto- 
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matically in the course of solution. 
methods are now in general use: 
Heaviside operational calculus, Jeffreys’ 


Three 
The 


operational method, and that utilizing 
Laplace transform theory (pages 42-5). 


Electric-Potential Notation. By showing, 
in this article, how the same confusion that 
is present in electric-potential notation con- 
ventions could have arisen in electric-cur- 
rent notation, “‘it is not being suggested 
that confusion is desirable in current nota- 
tion also, just for the sake of uniformity; 
but rather that, since current notation could 
be confusing but is not, uniformity may be 
gained by putting the potential case in the 
form which is the dual of the prevalent cur- 
rent case” (pages 62-3). 


Magnetic Amplifiers. The many desir- 
able features of magnetic amplifiers are 
attracting wide industrial interest. Rug- 
gedness, long and service-free life, a-c 
operation, high power gain possibilities 
(power gains as high as 1,000,000 to 1 are 
possible), as well as instantaneous operation 
are desirable characteristics that make these 
devices specially adaptable for naval 
shipboard applications (pages 33-7). 


Dummy Loads for Welders. ‘‘A dummy 
load switched by electronic control can be 
used successfully to limit voltage variation 
resulting from the operation of seam welders 
or other similar loads of known fixed quan- 
tity and power factor” (pages 72-74). 


Personal Item. In amplification of the 
personal item reporting the appointment 
of Abe M. Zarem as chairman of physics 
research and manager of the new Los 
Angeles (Calif.) division of the Stanford 
Research Institute (EE, Oct ’48, p 1075) it 
should be noted that following his gradua- 
tion from the Armour Institute of Tech- 
nology in 1939, Doctor Zarem did graduate 
work in electrical engineering at the Cali- 
fornia Institute of Technology in Pasadena, 
receiving his master of science degree in 
1940, and his doctorate degree in 1944. 


Corrections. The following author’s cor- 
rections in the article, ‘Electrical Prerota- 
tion of Landing Gear Wheels,” J. H. Keyser 
Jr., (EE, Dec 48, pp 1154-9) were received 
after the issue had gone to press. Page 
1156, column 2, line 3 under Figure 6: 
should read ‘‘speed will be 85+ 10 miles 
per hour,” not ‘*85 X 10 miles per hour.” 
Page 1157, column 1, second equation: 
should read ““T = 271N/602?? not “7 = 
2Sr/60t.” Page 1158, column 1, para- 
graph 2, fifth line: should read “‘through- 
out the permissible speed range’ not 
“permissible range speed.” Page 1159, 
column 1 of the appendix: minus signs 
should be inserted preceding the logs of the 
equations to be found on the fifth and 
seventh lines from the bottom of the column. 
Page 1159, column 2 of the appendix, first 
equation: should read ‘‘—loge(Nm—N)+ 
logeNim = (60 Tm/2rINm)t.” 
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-.- because Dieflex Tubing and Sleeving have the 
qualities that make assembly work easier— flexibility, 
smooth bore, good push-back, and non-frayability. Let 
your operators work with Dieflex and you will see the 
difference . . . see how it saves lost motion, lost time, 
and needless aggravation. 

Engineers like Dieflex, too, because of its uniformly 
complete impregnation and high dielectric strength. 
There is a Dieflex product for every tubing and sleev- 
ing requirement — with a base of either finely braided 
cotton or glass fibre, impregnated with oleoresinous var- 
nish or silicones, as your applications may require. 

We would like an opportunity to show you how 
much Dieflex can reduce your assembly costs —will you 
let us? 


Chicago 6 @ 565 W. Washington Blvd. ° 
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CLEVELAND 14 
1231 Superior Ave., N.E. 


\ DAYTON 2 
1315 Mutual Home Bldg. 


AS Gs 


Please mention ELECTRICAL ENGINEERING when writing to advertisers 


wit! OEFLE 


W. C. JOHNSON—PEORIA 5—101 Heinz Court 
H. A. HOLDEN—MINNEAPOLIS 3—1208 Harmon Place 
H. 


St. Lovis 3, Mo. e Atlanta, Ga. 
Detroit 2, Mich. e Houston 2, Tex. ¢ Hillside, N. J. 


ISHED TUBING PRODUCTS 


DIEFLEX PRODUCTS LIST 


MADE WITH BRAIDED COTTON SLEEVING BASE 
Grade A-1 Magneto Grade Varnished Tubings 
Grade B-1 Standard Grade Varnished Tubings 
Grades C-1 and C-2 Heavily Coated Saturated Sleevings 
Grade C-3 Lightly Coated Saturated Sleevings 
Heavy Wall Varnished Tubings and Saturated Sleevings 


MADE WITH BRAIDED GLASS SLEEVING BASE 
Grade A-1 Magneto Grade Varnished Fiberglas Tubings 
Grade C-1 Extra Heavily Saturated Fiberglas Sleevings 
Grade C-2 Heavily Saturated Fiberglas Sleevings 
Grade C-3 Lightly Saturated Fiberglas Sleevings 
Silicone-Treated Fiberglas Varnished Tubings and Sleevings 
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R. BRETHEN—DETROIT 2—15 Lawrence Ave. 
Authorized Distributors 

INSULATION and WIRES INCORPORATED 

e Boston 20, Mass. 


and other cities. 
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‘ALLIS-CHALMERS METAL-CLAD SWITCHGEAR 
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Arc chute is held in place 
with a single screw which 
is easily and quickly re- 
moved. This exposes arc- 
ing contacts to full view. 


CHECK RUPTAIR BREAKER CONTACTS WITHOUT 
REMOVING HEAVY MAGNETIC CIRCUIT MATERIAL 


Rs INSPECTION and maintenance was named a top fea- 
ture of A-C switchgear in a recent survey among oper- 
ating engineers, They based their choice on the sound design 
of A-C’s removable element: both movable and stationary 
contacts on Ruwptair magnetic air circuit breakers can be in- 
spected and maintained without removing the heavy material 
of the magnetic circuit, Simply remove ove screw. Real 
savings in maintenance time and trouble! 

These and other preferred features add up to the kind of 
reliable and dependable switchgear that engineers and oper- 
ating men alike demand. For more information, write to 
ALLIS-CHALMERS, MILWAUKEE 1, WIS. A 2501 


RUGGED CONSTRUCTION .. . rigid, Self-sup- PREDICTABLE low installation costs .. . unit is 


porting structure of steel angles and formed “packaged'’ ready for connection. Detailed 
HERE ARE plates is lap-welded. Only two full length drawings provided for each installation. 
channels required for simple four point support. AnEQUATE BUS INSULATION . . . no-corona 


: ly f i li necessary. r A : 4 
5 OTH FR Result: only four eee < easing ccf « u tape, bakelized paper tubing, insulating tape 
A-C DESIGNED arcing contacts of high melting eliminates compound-filled joints. Easily installed 


oint alloys minimize burning, assure low main- ers ‘ is 
PREFERRED ie y y in field and removed for installation changes. 


tenance, long life under repetitive duty. 
CONTACT FINGERS on removable element per. ALLIS-CHALMERS builds these circuit breakers: 


FEATU RES: mits easy inspection and maintenance without Air Blast, Ruptair magnetic air, Rupfor oil units, 
de-energizing the main bus. Low Voltage. 


Ruptair-and Ruptor are Allis-Chalmers trademarks, 


ALLIS-CHALMERS 


First in the U. S, with Metal-Clad Switchgear 
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Silicones are Salesmen 


In a competitive market your strongest selling 
point is a superior product. Constant vigilance is 
required, however, to maintain that superiority. 
That’s why top management men as well as 
design and production engineers are taking such 
keen interest in our silicone products. 


With this family of new engineering materials, 
designers are able to do all sorts of previously 
impossible things. Skillfully used, Silicones can 
give you a sound, competitive advantage. Take 
silicone electrical insulation for example. 


PHOTO COURTESY AUTOMATIC TRANSPORTATION COMPANY 


Skylift Electric Truck motors are wound with DC 
Silicone Insulation which has 10 fimes the life and 
10 times the wet insulation resistance of Class ‘‘B”’ 
insulation. DC 44 Silicone Grease in the bearings 
has about 8 times the life of petroleum grease. 


Here's an example of the way Automatic Trans- 
portation Company of Chicago capitalizes on 
the competitive advantage our silicone materials 
give them. Recent ad copy carries this headline 
in bold-face type. 


Only Automatic Skylift Trucks Give You 


“BURN-OUT PROOF” 
Silicone Insulated Motors 


jal Handling 
Skylift Means Uninterrupted Mater 
That's good selling copy and it's backed up by 
the amazing stability of our silicone products in 
all of their various forms. You may be able to 
improve or protect your competitive position by 
keeping in touch with Silicone developments 
through the branch office nearest to you. 


Data on all of our DC Silicone Products is given 
in Catalog No. AL-15, 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


Atlanta « Cleveland e 
Los Angeles 


Chicago 
New York « 


Dallas 


In Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Ltd., London 
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INDUSTRIAL NOTES .... 


Westinghouse Appointments. Harry E. 


Seim has been appointed general manager 
of the Sturtevant division of the Westing- 
house Electric Corporation, and Tom 
Turner takes on the responsibility of general 
manager of the Elevator division at the 
Jersey City, N. J., plant. Both men will 
retain their former posts in addition to 
assuming their new duties. Seim and 
Turner are replacing Ellis L. Spray, vice- 
president in charge of the Elevator and 
Sturtevant divisions. 


New President and Director for Tele- 
type. Timothy E. Shea, assistant engineer 
of manufacture of the Western Electric 
Company, has been elected president and 
a director of the Teletype Corporation, a 
subsidiary of the Western Electric. Mr. 
Shea succeeds the late Clem H. Franks. 
Mr. Shea has been with Western engi- 
neering department and the Bell Tele- 
phone Laboratories for the past 28 years. 


M. P. Painter G. E. Brockport Plant 
Manager. The newly-acquired plant of 
the General Electric Company at Brock- 
port, N. Y., has for its manager Montell 
Parker Painter who joined the company in 
Erie, Pa., in 1932 as an apprentice tool- 
maker. He subsequently became general 
foreman of the turbine division, and later 
held a similar position in the home freezer 
division. 


Finlay Opens Own Offices. Robert 
Finlay, wartime procurement engineering 
counsel for the Hallicrafters Company in 
Washington, D. C., has opened his own 
offices at Ridgewood, N. J., to serve as 
liaison consultant between electronics 
manufacture and government agencies, 


Hagan Appointment. M. J. Boho has 
been elected vice-president in charge of 
sales of Hagan Corporation. Mr. Hagan 
joined the company in 1936 as a field service 
engineer, 


Callahan Heads G. E. Cathode-Ray Tube 
Engineering. As division engineer of 
cathode-ray tube in General Electric Tube 
division, Mr. Callahan will head up all 
design and application engineering and 
standardizing activities relating to cathode- 
ray tube product lines. 


Westinghouse Lamp Division Staff Addi- 
tion. Marshall N. Waterman, former 
member of the executive staff of the Elec- 
trical Testing Laboratories, Inc., has 
joined the Westinghouse Lamp Division as 
staff assistant to Ralph R. Brady, com- 
mercial engineering manager. 


J. A. Nary Joins United States Testing 
Company. As vice-president in charge of 
production, James A. Nary has become as- 
sociated with the United States Testing 
Laboratories, Inc. He will make his head- 
quarters in Hoboken. In addition to his 
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work of co-ordinating the activities of the 
various divisions of the company, he will 
also supervise the company branch labora- 
tories in New York, Boston, Chicago, 
Woonsocket, Philadelphia and Los Angeles. 


TRADE LITERATURE 


Allis-Chalmers Substation Transformers 
Bulletin. Construction details and per- 
formance features of Allis-Chalmers sub- 
station transformers for rural and industrial 
service in ratings from 50 to 500 kva are 
covered in a new eight-page bulletin. It 
also includes a description of core and coil 
construction ‘of the units, tank design and 
construction, and a dimension table for 
the 50 to 500 kva, single phase, 60 cycle, 
50 degree rise transformers in classes 
ranging from 24,000 to 66,000 volts. 
Copies of this bulletin, No. 61B6014A, are 
obtainable upon request from Allis Chal- 
mers Manufacturing Company, S. 70tb 
Street, Milwaukee, Wis. 


Allied Radio 1949 Catalog. 180 pages. 
Everything in Radio and Electronics, the 
1949 catalog of the Allied Radio Corpora- 
tion places special emphasis on equipment 
for industrial maintenance, research, and 
production requirements, as well as for 
the needs of government agencies. There 
are detailed listings of electronic tubes, 
test instruments, transformers, resistors 
condensers, rheostats, relays, switches, 
rectifiers, tools, wire and cable, batteries, 
sockets, generators, power supplies, and 
other types of equipment in the industrial 
field. This new catalog may be obtained 
from Allied Radio Corporation, 833 West 
Jackson Boulevard, Chicago, IIl. 


New Jersey Zinc Pamphlet. Applications 
and Properties of Nonferrous Powder Parts 
is a six-page pamphlet, illustrated, dealing 
with some of the technical aspects of non- 
ferrous powders and specific case histories. 
These case histories feature the savings 
resulting from the use of pressed powder 
parts. The pamphlet may be had by 
writing to The New Jersey Zinc Company, 
160 Front Street, New York 7, N. Y. 


Cannon Electric Battery Connector 
Bulletin. 24 pages. The third edition 
Battery Connector Bulletin, No. GB-648, 
contains photos, dimensional drawings, 
exploded views, application pictures and 
technical data on battery connector line 
used largely on aircraft batteries, aircraft 
starting equipment, oilfield equipment, and 
stationary engine starting equipment, and 
general industrial starting equipment. 
To secure a copy of the GB-648 Bulletin 
write to Cannon Electric Development 


(Continued on page 20A) 
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VICKERS ELECTRIC DIVISION, 
Vickers Inc. A unit of The Sperry 
Corporation... Presents an illus- 
trated description of the Vickers 
Magnetic Amplifier... including 
CIRCUITS, CHARACTERISTICS 
and APPLICATIONS...Within 
their 32 page BULLETIN VT-2000 


Request Bulletin No. VT-2000 from VICKERS ELECTRIC 3 mal 
DIVISION—Dept. EE-1, 1815 Locust Street, St. Louis 3, Mo. Bc: 


Vickers Electric Division, Vickers Inc.,a unit of The Sperry Corporation, main- 
tains a high standard of product engineering through the complete facilities of 
its research and development sections. Vickers Electric Division is well qualified 7 
to consider your technical problems in relation to: MAGNETIC AMPLIFIERS - a 
- MAGNETIC AUDIO AMPLIFIERS -STATIC VOLTAGE REGULATORS = STATIC U 

MOTOR SPEED CONTROLS=POWER SATURABLE REACTORS =- RECTIFIERS = . 
PHOTOELECTRIC CELLS -SERVOMECHANISMS=MAGNETIC FLUID CLUTCHES - 
SPECIAL MOTORS AND GENERATORS -TRANSFORMERS = ARC - WELDERS - CON- 
TROLLED POWER RECTIFIERS FOR ELECTRO-CHEMICAL PROCESSES. 

The fundamental control schemes employed in many of the above involve gen- 4 
eral use of tubeless amplifier circuits— Magnetic Amplifiers. a. 


For information regarding application of the above relative to your requirements, you 
are cordially invited to consult our Engineering Department. 


VICKERS ELECTRIC DIVISION 


1815 LOCUST STREET e ST. LOUIS 3, MISSOURI 


A UNIT OF THE SPERRY CORPORATION 
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(Continued from page 16A) 
Company, 3209 Humboldt Street, Los 
Angeles 31, Calif. 


Power Factor and What to Do About It. 
New 20-page pocket-size booklet No. 
200-TEC-1077 of Electric Machinery 
Manufacturing Company, explains the 
essentials of power factor in industrial 
plants and gives a digest of power-factor 
calculation, why low power factor should 
be corrected and how it can be done. 
Electric Machinery Manufacturing Com- 
pany, Minneapolis 13, Minn., will send 
copy upon request. 


Rivnut Data Book. A revised edition of 
The B. F. Goodrich Company data book 
on blind fasteners is a 28-page pocket-size 
booklet containing information on Rivnut 
types, the selection of the proper Rivnut, 
the drilling of the hole, the use of splined 
Rivnut, and information on various Rivnut 
tools. Interesting parts of the new book 
are announcements of new power and 
manual tools for use with Rivnuts. Send 
for your booklet to The B. F. Goodrich 
Company, Akron, Ohio. 


Selection of Electric Plants. Catalog by 
D. W. Onan & Sons Inc., 20 pages, con- 
tains a model guide to assist in the right 
selection of electric plants. This guide 
points out the difference between a-c, 
d-c, and battery-charging models and gives 
instructions for choosing the proper type, 
siz>, and starting method. A general in- 


formation section gives statistics on watts 
required by electric appliances and motors, 
helpful data on refrigerators, deep freezers, 
oil burners, washing machines, and water 
systems. The catalog also describes Onan 
electric plants in sizes ranging from the 
portable model AAE, 350 watts and weigh- 
ing 77 pounds, to the 35,000-watt Diesel 
units, When writing for your copy to 
D. W. Onan & Sons Inc., Minneapolis, 
Minn., mention Onan Electric Plant 
Catalog, Form A-138A. 


Metal Joinings. Eight-page bulletin. This 
illustrated bulletin of Eutectic Welding 
Alloys Corporation describes how eutectic 
low temperature welding alloys compare 
with welding and brazing processes. ‘This 
issue of The Eutectic Welder explains how 
15 of the eutectic alloys can save defective 
equipment and machinery and how the 
low heat welding is used to best advantage 
in construction work and fabrication. An- 
other feature is the new cutting electrode, 
Cuttrode, that makes easy the cutting of 
metals without the use of special equipment 
or oxygen. Detailed instructions for use 
of each welding alloy are also given. This 
bulletin may be obtained by writing to 
Eutectic Welding Alloys Corporation, 40 
Worth Street, New York 13, N. Y. 


Motor and Gear Box Circular. Bulletin 
No. 10-10 of the Janette Manufacturing 
Company describes the Janette gearmotors 
and speed reducers. For booklet and 
further information send to Janette Manu- 
facturing Company, Chicago, III. 


Five-Way Binding Post Pamphlet. The 
Superior Electric Company has issued its 
new 5-Way Binding Post pamphlet which 
outlines the five uses to which the binding 
posts are adaptable: permanent clamping, 
spade-lug connection, plug-in for banana 
plugs, looping and clamping, and clip 
lead. Electric equipment is illustrated as 
examples of the binding posts’ uses. This 
pamphlet is available from The Superior 
Electric Company, 422 Hannon Ave., 
Bristol, Conn. 


Fractional Horsepower Motor Brushes. 
The 44-page Fractional Horsepower Equip- 
ment Brush User’s Guide by the Stackpole 
Carbon Company contains data for select- 
ing and applying brushes for longer life and 
better performance on a wide variety of 
small-motor equipment and under varied 
conditions of use. Particular attention is 
paid to brush problems and their remedies 
for universal motors, automotive genera- 
tors, automotive starters, aviation genera- 
tors, single phase motors, and other types. 
The guide also describes the Stackpole silver 
graphite types. Also included are data on 
shunts and shunt connections, caps, ter- 
minals and hammer plates. A copy of the 
catalog will be sent upon request by writing 
directly to the Stackpole Carbon Company, 
St. Marys, Pa. 


General CementCatalogue. 64 pages. This 
catalogue contains complete information 
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the first line of BET UETA 


electronic 
voltage 
regulators 


Reiny Sorensen electronic voltage regulators offer 


as much as 0.1% 


regulation accuracy under 


SIMULTANEOUS line and load changes. 
SIX IMPORTANT SORENSEN FEATURES: 


. Precise regulation accuracy; 
. Excellent wave form; 


. Fast recovery time; 


anther — 


. Output regulation over wide input voltage range; 


. Adjustable output voltage, that once set, remains constant; 
. Insensitivity to line frequency fluctuations between 50 and 60 cycles, 


The Sorensen Catalog contains complete specifi- 
cations on standard voltage regulators and noba- 
trons. It will be sent to you upon request. 


and company, inc. 
375 fairfield avenue, stamford, connecticut 
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ADVANCE 
RELAYS 


Engineers and Designers 
who insist on dependable 
components have adapted 
ADVANCE RELAYS into their 
control circuits. They are 
specifying ADVANCE 
products, and are sub- 
mitting their relay prob- 
lems to us. Our expanded 
engineering and plant 
facilities, plus the recog- 
nized dependability of 
ADVANCE RELAYS, make it 
possible for us to offer 
the most complete line of 
relays for light, interme- 
diate and heavy duty 
applications. Proved and 
Improved relay perform- 
ance through ENGINEERED 
adaptability. 


ADVANCE ELECTRIC & RELAY CO. 


1260 WEST SECOND STREET # LOS ANGELES 26, CALIFORNIA 
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FASCO 
Automotive 
Circuit Breakers 


FASCO 
Table Type Fans 


FASCO 
Automotive 
Stop Light Switches 


Blowers 


FASCO_ { 
Automatic 
Kitchen Ventilators 


FASCO Fractional H. P. Motors. 


FASCO Fractional H. P. Motors 
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It pays to us ‘ 


relays that are | 


SPECIFICALLY © 


TAILORED to 


your application 


A HANDY GUIDE 
TO small RELAYS 


NEW! a MIDGET WITH 
15 AMP. CONTACTS 


Type 1HXX36: Only 1%” x 
23%” x 2” high. Underwriters’ 
approved. SP, DB, ST nor- 
mally-open 3%” silver contacts 
rated 15 amps. at 115V. AC. 


This bulletin makes it easy for you to 
select small industrial control relays 
with the exact contact arrangement, 
mounting details and construction re- 
quired for each application. In concise, 
easily understood form, it contains com- 
plete information on standard Struthers- 
Dunn Midgets and includes many avail- 
able adaptations to fit these to specific 
operating conditions. Ask for Data Sec- 
tion 2100. 


STRUTHERS-DUNN, INC. 
150 N. 13th St., Philadelphia 7, Pa. 


These District Engineering Offices: To Serve You 


- 
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on cements, chemicals, paints, finishes, 
cabinet repair kits, grille cloth, dial cords, 
dial belts, radio knobs, phono needles, 
switches, plugs, jacks, wire strippers, ne-o- 
lites, aerials, alignment tools, miscellaneous 
tools, hardware, radio parts, and so forth 
for the radio, electrical, electronic, hard- 
ware and other fields. Copy of this cata- 
logue may be obtained from General 
Cement Manufacturing Company, Rock- 
ford, Ill. 


Supersonic Reflectoscope. Operation 
and application of the new portable, 
lightweight Type SRO0O5 Supersonic Re- 
flectoscope is described in Bulletin No. 
3001 of Sperry Products, Inc. This illus- 
trated pamphlet outlines the principle of 
operation, advantages to user, the ma- 
terials that may be tested and so forth. 
Copies may be obtained by writing to 
Sperry Products, Inc., 1505 Willow Avenue, 
Hoboken, N. J. Position-Adjusting Con- 
trol. 


NEW PRODUCTS ee 


Projection Welder. The projection 
welder, designated as type PT-0, by Acme 
Electric Welder Company, 2618 Fruitland 
Road, Los Angeles 11, Calif., is an air- 
operated press-type, direct-action machine, 


(Continued on page 37A) 


The most difficult 
Insulating problems 
are solved with 
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LOW LOSS HIGH FREQUENCY 
INSULATION TO MEET HIGH 
MECHANICAL AND ELECTRICAL 
SPECIFICATIONS WITH OR WITHOUT 
METAL INSERTS 


MYCALEX ‘410" 
Molded to high precision 
With or without metal inserts 


MYCALEX ''400" 
Sheet Stock — Rod Stock 
We have fabricating facilities 
MYCALEX “K"" 
High dielectric Constant 
Prompt Service 
ur engineers cooperate 
in design and application 


MYCALEX CORPORATION 
OF AMERICA 


ATLANTA + BALTIMORE - BOSTON + BUFFALO - CHARLOTTE « CHICAGO ~ CINCINNATI « 

CLEVELAND + DALLAS -« DENVER + DETROIT - INDIANAPOLIS « KANSAS CITY « LOS ANGELES 

MINNEAPOLIS - MONTREAL » NEW ORLEANS + NEW YORK « PHILADELPHIA - PITTSBURGH e 
ST. LOUIS « SAN FRANCISCO « SEATTLE » SYRACUSE « TORONTO 


Owners of “MYCALEX" Patents 
62 CLIFTON BOULEVARD 


CLIFTON, N. J. 
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in either 20, 30, or 40 kva.. Horn adapters 
and horns to convert for conventional spot- 
welder use are available. The machine 
was developed especially for manufacturers 
having light welding jobs, where speed is 
desirable. A solenoid-operated air valve 
_with either a single-stage or 2-stage foot 
switch is furnished on the PT-0. Stand- 
ard throat length is six inches; when con- 
verted to a spot welder the machine’s throat 
length is increased an additional six inches. 


Coil Winding Machine. New improve- 
-ments in a coil winding machine that 
permits almost micrometer adjustment of 
travel of guide rollers through positive 
electric limit switches, and easy positive 
adjustment of guide rollers in relation to 
the coil or arbor, have been announced by 
Associated Production Company, 2655 W. 
19th Street, Chicago 8, Ill. This machine 
winds coils of all types in 16-gauge to 42- 
gauge wire. Coils up to 10-inch outside 
diameter. 


€ 


Plug-In Strip. A solid continuous copper- 
conductor system and a simplified installa- 
tion, without disassembly are features of 
the new plug-in strip marketed by National 
Electric Products Corporation. The strip 
is available in two lengths and two spacings 
of receptacles. Ten matching fittings are 
also available to complete any type of 
installation. This new plug-in strip can 


THERMISTOR 
STANDARD 


Ll, 
Ail 


be cut to fit on the job with a hacksaw RF 
without taking the assembly apart. Most Alte @ 
suitable points of installation are said to \ 
be on walls and partitions, at floor, base- ' 
board, or chair-rail height. It also can FL 
be mounted either flush with, or on the top 
surface of molding, tables, or counters. 
For further information write to National 
Electric Products Corporation, Chamber 
of Commerce Building, Pittsburgh 19, Pa. 
Servoscope. Precision electronic instru- if F F 
ment, developed by the Servo Corporation you're up against a tough power control problem... one 
of America, is the first of a line of servo- that requires really fine accuracy in the regulation of cur- 
mechanism gaien a< pick me rent and voltage . . . chances are you'll find the answers 
introduced in the next few months. is : 
test instrument furnishes the control engi- here at Eowsr Equipment Company. PEco, you know, 
neer with continuous performance data has specialized in controlled rectifiers since 1935... 
about the servomechanism or process has pioneered in the development of many unusual 
control he is building or testing. Fre- types of equipments having the precise electrical 
quency response can be plotted in a few h se : ‘ : 
minutes and transient characteristics de- characteristics required by a wide variety of exact- 
duced. Servoscope provides an invaluable ing applications. So next time you have a problem 
test iad carrier she 50 cps = 800 cps involving control of electrical power, why not take 
olts; amplitude range from two , : 
ieee - 100 “ofts rms; see lead or advantage of this background of experience? An 
lag accuracy to within two degrees (phase illustrated booklet describing PEco research, 
dial is calibrated from 0 degrees to 360 engineering and production facilities is yours 
degrees in one degree division); power for the asking. Write for Bulletin No. 848. 


consumption is held to 40 watts. Applica- 
tions are numerous—check complete loops 
or any of their components, such as motors, 


synchros, gyros, amplifiers, accelerometers, P Ow ERE Q UIPM ENT 


and so forth. In fact, any automatic 


control device may have its design and test BEHONY Chargarteseniery Etimleaion 
time cut in half by use of the Servoscope. Die Power Supply Walls & Regulated 55 ANTOINETTE STREET DETROIT 2, MICHIGAN 
For further information write to Servo Ewelfersk” Voltage’ Stabilizers + cad 
Corporation of America, New Hyde other Special Communications Equipment 


Park, N. Y. 
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OVER 10 BILLION FEET 


of . 


INSULATED WIRE 


THAT’S HOW MUCH U. S. RUBBER HAS MANUFACTURED 
IN THE 20 YEARS SINCE LAYTEX WAS PERFECTED 


Laytex, 90% pure rubber insulation, is used of control, supervisory or metering problem. 
in many U.S. wires and cables. For example, Because dependability is so vital in this 
there is U.S. Control Wiring for every type service, U. S. engineers use Laytex insulation 


on the individual conductors of 600 volt 
control cable. MOREOVER, THERE HAS 
NEVER BEEN A REPORTED FAILURE 
OF LAYTEX INSULATED CONTROL 
CABLE IN ITS 16 YEARS OF MANU- 
FACTURE. It is Laytex that gives you a 
cable of such light weight, small diameter, 
and high resistance to moisture. 

For more information and sample write to 
Wire and Cable Department, United States 
Rubber Company, 1230 Avenue of the 
Americas, New York 20, N. Y. *Reg. U.S. Pat. Of. 


SMALLER DIAMETER MEANS MORE 
CABLES IN A GIVEN SPACE 
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U. S. Control Cable Ordinary 7-conductor 
(7-conductor) insulated Control Cable 
with Laytex 
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| HIGHLIGHTS 222222. 


Technical Conferences. Two more of 
the new AIEE technical-conference-type 


{Meetings were held recently with con- 


spicuous success. The first of these, and 
ye third meeting of this type, was the con- 

rence on electronic instrumentation in 
nucleonics and medicine held jointly with 
the Institute of Radio Engineers in New 
York, November 29—December 1. It was 
attended by more than 500 persons (page 
773). This conference was followed, Dec- 
ember 6-8, by the AIEE conference on 
electric welding which attracted some 436 
persons to the Rackham Memorial Build- 
ing in Detroit, Mich., where it was held 


(page 172). 


President’s Message. In this month’s 
message to the membership, AIEE Presi- 
dent E. S. Lee takes issue with the statement 
that ‘“‘anyone can get intothe AIEE.” He 
particularly commends the work of the 
board of examiners and the committee on 
transfers in passing on applications for 
membership or transfer (page 777). 


Digests. Most of the papers which are 
digested in this issue were presented at the 
AIEE Midwest general meeting in Mil- 
waukee, Wis., October 18-22, 1948 (pages 
115, 116, 137, 138, 144, 147, 157, 167, 762). 


Electricity in Agriculture. As in indus- 
try, the present trend in agriculture is to- 
ward larger and fewer farms performing 
more and more of the processing operations 
often now performed away from the point 
of production. In line with this trend, the 
part played by electricity in farm produc- 
tion is assuming ever-increasing impor- 
tance; the problem of the utilities will be 
to keep up with the new rural demand as it 
develops (pages 702-06). 


Electric Welding Digests. Brief authors’ 
digests are included in this issue for most of 
the papers presented at the recent AIEE 
conference on electric welding which was 
held in Detroit, Mich., December 6-8, 
1948. These papers will not be published 
by the AIEE in any other form (pages 163— 
70). 


Safety in Machine Tool Control. With 
the increase in complex machinery, safety 
features take on added significance. This 
article considers the subject not only from 
the standpoint of personal safety, but also 
from the standpoint of safeguarding the 
useful life and operation of the machine 
(pages 157-60). 


Radiotelephone System. The Great 
Lakes shipping industry has been greatly 
benefited through the installation of a 
radiotelephone system. It was designed 
especially to fit their needs. Now, most of 
the 600 Lake vessels are equipped with 


radio transmitter-receiver sets which pro- 
vide telephone-dial channel selection and 
allow use of the radiotelephone system in a 
manner similar to use of regular wire tele- 
phones (pages 752-7). 


Inductive Co-ordination _ Practices. 
When power lines began to extend across 
rural America, many telephone lines serv- 
ing these areas became practically un- 
usable on account of electrical interference. 
Various means of correcting this situation 
were investigated. By properly co-ordi- 
nating power and communication systems 
lines on an inductive basis it has been pos- 
sible to operate both services in close 
proximity (pages 748-50). 


Radio-Interference Control. Studies have 
been made in the field of high-voltage 
power transmission to determine under 
what conditions radio-frequency propa- 
gation can be expected from corona, Ex- 
periments show that there are many in- 
fluencing factors. With these facts, a 
beginning can be made in radio-interfer- 
ence control (pages 739-43). 


All-Hydroelectric System. Many major 
factors must be considered in the planning 
of a large all-hydroelectric system such as 
the Southern Ontario System of The 
Hydro-Electric Power Commission of On- 
tario in Toronto, Canada. This system 
supplies power in the southern portion of 
the province, covering an area of approxi- 
mately 47,000 square miles and having a 
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population of approximately 3,500,000 
throughout its 297 municipalities and rural 
areas. Particular consideration had to be 
given to determining the generating ca- 
pacity requirements, the provision forreserve 
capacity, uses of surplus energy, and selec- 
tion of sites for new plants (pages 717-27). 


Snap-Acting Switches. Reductions in size, 
weight, and operating energy requirements 
have received a great deal of attention in 
the design of the new snap-acting switches. 
Such characteristics which distinguish them 
from other control devices give them unique 
usefulness. Growth in the variety and ex- 
tent of their applications has been very 
rapid in the past 15 years (pages 128-34). 


Electronic Protective Relays. With the 
increasing demand for greater speed, accu- 
racy, and dependability, a need seems to be 
developing for electronic protective relays 
which appear, in laboratory test, to be more 
adequate than present electromagnetic pro- 
tective relays. This article presents a re- 
port of progress in electronic relay develop- 
ments and attempts to explain the present 
limited availability of such relays (pages 
7122-8). 


Two Sonar Systems. One of the sonar 
systems described in this article was utilized 
by the Armed Forces to guard harbor 
entrances against sneak attacks by enemy 
submarines. The other, the ultrasonic 
underwater beacon, guided landing parties 
in amphibious operations to a preselected 
beachhead. Both equipments were charac- 
terized by the emission of ultrasonic signals 
from a relatively fixed underwater trans- 
ducer (pages 707-74). 


Rectified Aircraft System. A rectified a-c 
system for use in aircraft has several advan- 
tages over conventional d-c systems: it 
obviates the need for reverse-current cut- 
outs and the problem of co-ordinating the 
trip characteristics of reverse-current cutout 
and reverse-current circuit breaker; it per- 
mits installation of larger capacity units on 
main engine accessory drive pads without 
the use of remote drive couplings; and it 
provides output at lower engine speeds 
(pages 95-107). 


Belated Credit. A photograph comparing 
interference fringes formed by the green 
radiation of natural mercury with those 
formed by mercury 198 (an isotope) which 
was awarded first prize in the Second Photo- 
graph-in-Science Salon of the American 
Association for the Advancement of Science 
in September 1948, was published in the 
December issue (EE, Dec °48, p 1223). 
However, through an oversight, the caption 
did not indicate that the prize-winning 
photograph was taken in connection with a 
project at the National Bureau of Standards 
which involves basic measurement and nu- 
clear physics, nor was credit given to Doctor 
W. F. Meggers who has spent considerable 
effort on this project. 
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HE answer is ‘SNO” unless you use Inmanco Hard Maple 
Wood Wedges — accurate in shape and size, straight 


grain to give maximum mechanical strength without slivers, 


splinters or fractures in normal assembly operations. 


Unless otherwise specified, Inmanco Wood Wedges are 


tumbled and paraffined to resist moisture and make assembly 


easy. 


Inmanco Wood Wedges can be made to your specifications 
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{insulation and Wires Incorporated 
CHICAGO, ILL. 


Complete - Reading Electric Go,, Inc. 
Instlation Manufacturets Corporation 


CLEVELAND, OHIO 
Insufation Manufacturers Corporation 


DAYTON, OHIO 
insulation Manufacturers Corporation 


either in standard 30” lengths or special cut lengths. 


Wedgie scuys: 


“With 48 standard sizes in stock and over WRITE FOR FREE 
250 special sizes in ten different styles, I 
can give you not only ‘the new look’ in 
wood wedges, but also a perfect fit.” 
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SACRAMENTO, CALIF. 
Western Fiberglas Supply, Utd. 


ST. LOUIS, MO. 
Insulation and Wires Incorporated 


SAN FRANCISCO, CALIF, 
Electrical Specialty Company 
{nsulation ahd Wires incorporated 
Tri- State Supply Corporation 
Western Fiberglas Supply, Ltd. 


SEATTLE, WASH. 
Electrical Specialty Company 
Tri-State Supply Corporation 
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SILICONES 


Silicone Insulation Gives 
Rapidly Reversing Motor 
10 Times Normal Life 


That’s significant news to designers of 
machine tools. Even more significant per- 
haps to electrical engineers is the further 
confirmation of our laboratory and 
motor test results. These tests indicated 
that Silicone Insulation has 10 times 
the life and 10 times the wet insulation 
resistance of Class ‘B’ insulation under 
comparable conditions. 


PHOTO COURTESY COGSDILL TWIST DRILL COMPANY 


Improved drill grinder depends upon DC Silicone 
Insulation for long trouble-free operation. 


Engineers at Cogsdill Twist Drill Com- 
pany of Detroit developed a unique 
machine for grinding drills. Instead of 
reversing the carriage by a conven- 
tional cam or crank, they use a 1 h.p., 
1200 r.p.m. motor to reverse the car- 
riage drive 50-60 times per minute. 


In this service, Class ‘A’ insulated 
motors lasted 3 to 4 days; Class ‘B’ 
insulated motors lasted 3 to 5 weeks. 
After repeated failures, the reversing 
metors were rewound with DC Silicone 
Insulation by the A. H. Nimmo Electric 
Company of Detroit. 


The motor bearings were packed with 
DC 44 Silicone Grease and the frame 
was painted with DC Silicone enamel. 
The motors have now been in service 
over 10 months and show no sign of 
failure. A hazardous smoke problem 
caused by the burning of conventional 
finishes also has been eliminated. 


This is a typical example of how Dow 
Corning Silicone Insulation increases 
the life and reliability of hard working 
motors. Specifications for rewinding ac 
motors are given in data sheet G6A, 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 
Atlanta e Chicago e@ Cleveland e 
Los Angeles @ New York 


Dallas 


In Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Ltd., London 
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INDUSTRIAL NOTES .... 


A. H. Smith Elected Vice-President of 
Kerite. At a December 1948 meeting of 
the board of directors of the Kerite Company, 
Arthur H. Smith was elected a vice-presi- 
dent. He has held the position of railroad 
sales manager for the company since 1945. 


Westinghouse Appointments, Roscoe 
Seybold, vice president of the Westinghouse 
Electric Corporation, has been appointed 
assistant to the president, with special re- 
sponsibility for organizational planning and 
budget and operating expense control. 
C. E. Headlee has been elected controller, a 
position held by Mr. Seybold since 1931. 
Also recently appointed are William A. 
Beatty, who now is manager of the feeder 
division; and Leonard H. Loufek as indus- 
trial manager of the company’s central dis- 
trict. He succeeds C. H. Weaver, who has 
been named manager of the newly-formed 
atomic power division of Westinghouse. 


GE Notes. General Electric company has 
leased the former Remington Rand Plant in 
Johnson City, N. Y., from the War Assets Ad- 
ministration, to manufacture special equip- 
ment for the Air Force which will furnish 
production facilities in the plant. Walter 
B. Booth, formerly division superintendent of 
the carbon products division of the Schenec- 
tady plant, has been appointed plant man- 
ager of the new Johnson City factory. New 
appointments include those of Wilmer P. 
Hauck, to the position of manager of manu- 
facturing of General Electric Company’s 
heat device factories at Bridgeport. At 
Schenectady, Arthur H. Hemker has been 
appointed manager of the farm industry 
division, while George A. Rietz, former man- 
ager, replaces A. C. Stevens, recently retired, 
as manager of the educational service section 
in the customer relations division of the 
General Electric executive department. 


Moloney Electric Gets Hungry Horse Con- 
tract. The Moloney Electric Company of 
St. Louis, Mo., has recently been awarded a 
contract for supplying the main power trans- 
formers for the Bureau of Reclamation’s 
Hungry Horse Project, located on a Columbia 
River tributary, near Kalispell, Montana. 
The contract covers six 60,000 Kva, single- 
phase transformers, which will be used to 
step up the generator bus voltage of 13,800 
volts to 230,000 volts for transmission. The 
company also announces the appointment of 
Edwin C. Mulcahy as vice president in 
charge of sales. 


New Presidentfor RCA. Frank M. Folsom, 
formerly executive vice president in charge of 
RCA Victor division, took office as president 
of Radio Corporation of America in January. 
Mr. Folsom’s former position will be filled by 
John G. Wilson. 


Cornell-Dubilier Purchases RCA Capacitor 
Plant. All equipment, designs, processes, 
and patent licenses of the Faradon Capacitor 
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Division of the Radio Corporation of America 
has been purchased outright by the Cornell- 
Dubilier Electric Corporation of South 


Plainfield, N. J. Production of Faradon” - 


capacitors is now being continued under the 
new owner. 


Porcelain Insulator Corporation Completes 
Plant Addition. The first half of a six-year 
expansion program of the Porcelain Insula- 
tor Corporation of Lima, N.-Y., has been 
realized with the completion of a new addi- 
tion located at the south end of the plant. 
The addition, 209 feet long, houses a modern 
machine shop and tool crib, mold manufac- 
turing department, and a plant maintenance 
department. Other new buildings and plant 
additions include a mold storage building; 
a storage building for PINCO transmission 
line hardware; an oil storage building and a 
new transformer bushing and switch insulator 
assembly department, an enlargment of the 
engineering department, and new, com- 
pletely equipped, lecture quarters. 


New Test Instrument Company. James 
W. Dice, formerly with Westinghouse Elec- 
tric Corporation, and recently assistant sales 
manager of Sperry Products, has formed a 
new sales and development organization to 
be known as J. W. Dice and Company. The 
new company is located at Grand View-on 
Hudson, N. Y., and specializes in the 
marketing of industrial and laboratory non- 
destructive test instruments employing mag- 
netic, electronic, ultrasonic, and radiation 
principles. 


D. J. Burns Resigns as President of Ward 
Leonard Electric. Dawson J. Burns, at a re- 
cent meeting of the board of directors of the 
Ward Leonard Electric Company, resigned 
as president. He then was elected to the 
office of chairman of the executive com- 
mittee, Mr. Burns had been a member of 
the board of directors since 1903, serving 
the company as vice-president from 1908 
to 1944 at which time he was elected presi- 
dent. Arthur A. Berard, executive vice- 
president and general manager of the com- 
pany since 1944, was elected president and 
general manager. Mr. Berard, who joined 
the company in 1920, has been a member 
of the board of directors since 1927 and 
has served as factory manager and general 
sales manager. 


Fairchild Recording Equipment Corpora- 
tion Formed. To combine the manufac- 
ture and sale of a new professional studio 
quality magnetic-tape recorder with the line 
of professional disk-recording and sound 
equipment of Fairchild Camera and In- 
strument Company, a new company has 
been formed with offices at 30 Rockefeller 
Plaza, New York, N. Y. It will serve the 
specialized requirements of the radio- 
broadcast industry, as well as the strict 
requirements demanded by the art of record 
and transcription manufacture, and also 


(Continued on page 26A) 
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Model runner tests authorized by owner 
of 30 year old power plant resulted in 
purchase of large new-design Francis 
runners (left) for improved performance. 


Automatic cabinet-type governors like 
these have recently replaced less sen- 
sitive, manually operated equipment at 
power companies in Pennsylvania and 
in North Carolina. 


Electrical Equipment from Generation through Utilization 


Welwyn Electrical Laboratories of Blyth, 
England, take pleasure in announcing the 
availability in the American Market of 


1% HIGH STABILITY Carbon Resistors 


proven over a decade in radar, communication and nucleonic 
apparatus. These cracked carbon resistors are available from 
100 ohms to 50 megohms, with negligible voltage coefficient and 
temperature coefficient so low that all factors will not exceed the 
1% tolerance—an accuracy they will hold for their life. Individually 
noise tested before shipment, they approach wirewound units in 
performance, and the minimum circuit noise determined by Johnson 
Formula. 


Other Welwyn Resistor Products: | Wirewound Resistors—in 
Vitreous Enamel and Cement Coatings—sized for 3 to 300 watts 
and capable of full dissipation. 


Trimmer capacitors—air spaced with high ratio of maximum to 
minimum capacity—500 working volts—RMS. 


Write for Descriptive Literature. 


WELWYN ELECTRONIC COMPONENTS, INC. 


234 East 46th Street New York 17, N. Y. 
MUrray Hill 2-2535 


DO YOU KNOW THE DIFFERENCE 
BETWEEN “ELECTRIC” & “ELECTRICAL”? 


Electric means containing, | Electrical means related to 
producing, arising from, ac- 
tuated by, or carrying elec- 
tricity, or designed to carry 
electricity and capable of so | or characteristics. 
doing. 


or associated with electricity 


but not having its properties 


Definitions of some 4000 electrical terms—an invaluable aid 
to engineers, editors, scientists, technicians, and teachers—are 
published in the 


American and Canadian Standard— 


DEFINITIONS OF ELECTRICAL TERMS 


Price : $1.00 
($1.25 outside postal USA) 


Published by 
American Institute of Electrical Engineers 
33 West Thirty-Ninth St., New York 18 
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will apply magnetic tape recording to 
industrial, motion picture, and aviation 
uses. Officers of the group are Sherman M. 
Fairchild, president; Wentworth | Fling, 
operating vice-president; Hay H. Quinn, 
director of sales and advertising; C. V. 
Kettering, head of a sales division specializ- 
ing in educational and industrial applica- 
tions; Theodore Lindenberg, head of 
the instrument laboratory; and Gordon 
Mercer in charge of the electronic labora- 
tory. John B. Wolf becomes secretary- 
treasurer. Doctor D. C. Hare has been re- 
tained by the new corporation as technical 
consultant and advisor. ee 


Joint Electron Tube Engineering Coun- 
cil Appointments. Doctor A. K. Wright, 
chief radio engineer of the Tungsol Lamp 
Works, Inc., has been appointed member 
of the Joint Electron Tube Engineering 
Council. Doctor Wright has been active 
in the council’s standardization program 
since its inception and was a former chair- 
man of the receiving tube committee. 
Other appointments include Frank Lang- 
stroth of the Lansdale Tube Company, 
chairman of the receiving tube committee, 
and A. K. Wing, Jr., of Federal Telecom- 
munication Laboratories, Inc., chairman 
of the high vacuum tube power committee. 


Radio Manufacturers Failed Last Year. 
Twenty-nine radio and component manu- 
facturers failed financially during the last 
fiscal year 1947-48 with liabilities totaling 
$123,912,000, the RMA Credit Committee 
reported during the 24th annual conven- 
tion of the Radio Manufacturers Associa- 
tion at the Stevens Hotel, Chicago, Ill. 
The 29 manufacturers were classified as 
follows: radio receiver, 10; communica- 
tions equipment, 5; test equipment, 3; 
television receivers, 2; recorders, 2; radio 
parts, 2; phonographs, 2; sound equip- 
ment, 1; motors, 1; projection, 1. 


TRADE LITERATURE 


Pressure and Vacuum Gauges; pH and 
Conductivity Control. The Brown In- 
strument Company has issued two new cata- 
logs, the first, catalog number 15-12, fea- 
tures pH and conductivity control and their 
application fo different industrial processes, 
as well as a discussion of the fundamentals 
involved, Catalog number 7000 offers a full 
description of pressure and vacuum gauges 
(indicating, recording, and controlling). 
Request copies from the Brown Instrument 
Company, Wayne and Roberts Avenues, 
Philadelphia 44, Pa. 


Advance Relay Catalog. An_ illustrated 
catalog containing the entire line of ad- 
vance relays, complete with descriptive de- 
tail, Write to Advance Electric and Relay 
Company, 1260 West 2nd Street, Los Angeles 
26, Calif. 


How Power at Load Centers Pays Off. 
This 16-page bulletin, recently issued by 
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Radio stations can take no chances on “outages”—time off 
the air is costly. For split-second timing, efficiency, and 
continuity, all vital operating information must be readily 
available to the control engineer at a glance. 

For these reasons, instruments of unfailing performance 
and quick readability are a must. The Westinghouse 


on T fa taal bh instruments at KMOX solved these problems. They also 
net e =| 9 p provide co-ordinated styling and smart appearance. 
| coe s : | What are YOUR electrical measuring problems? 


Would they include—reliable performance... styling... 
size... readability or different types of service... port- 
able ... switchboard... panel... recording? 

The vast lines of Westinghouse electrical measuring 
instruments provide you with the answers to all of these 
problems. Every Westinghouse instrument is backed up by 
more than 60 years of skill, “know-how”, and experience 
in every field of industry. J-40362 


Westinghouse Instruments Also Provide You With 


@ Dials that stay white under ® Springs that remain con- 
all conditions stant for life 


o @ e 
where reliabilif 
id. Hs 4, ° | ® Magnets that stay perma- ® Quick delivery of more 
A/7, Af (of Mi | nent different ratings and types 
@ Pivots with high shock capac- ® Complete Nationwide Serv- 
ity and low friction ice 


realy counT 


Westinghouse instrument specialists are available in the field for 
consultation on your instrument problems. Call your nearest 
Westinghouse office, or write Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Ba. 

Send for Booklet B-2209-A, Communication Instrument Booklet 
B-3283, or Switchboard Instrument Booklet B-3363. 


New 50,000-watt transmitter at station 
KMOX, St. Louis. This station is one of 
the important links in the Nation’s vital 
educational, news, and entertainment 


industry. 


ALED DC 
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cette Over 
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dg jminating | 
Besides elimecaded timers; 
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many © a 
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: ; {letin 
‘de-speed range DB Timer Bu 
Stepless, w% jug reliability 


Complete tim 


STRUTHERS-DUNN, INC., 150 N. 13TH ST., PHILADELPHIA 7, PA, 
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Allis-Chalmers, describes the advantages of © 


their new standardized load center unit sub- 
stations. Write for bulletin 11B6285A, to 
Allis-Chalmers Manufacturing Company, 
South 70th Street, Milwaukee, Wis. 


Temperature Instruments for Power 
Equipment. Revised catalog ND-33-461, 
published by Leeds and Northrup Company, 
and directed to those responsible for safe 
operation of electric power equipment with- 
out danger of overheating. Request should 
be addressed to Leeds and Northrup Com- 
pany, 4934 Stenton Avenue, Philadelphia 
44, Pa. 


IRC Advanced Type Resistors. Data on 
characteristics and specifications of new type 
BT insulated fixed composition resistors, 
given in a 12-page illustrated booklet, by the 


International Resistance Company, 401 
N. Broad Street, Philadelphia 8, Pa. 
New Locke Catalog Sections. Locke, Inc. 


has just released two new catalog sections— 
“*Switch and Bus Insulators,”’ and ‘“‘Fittings 
for Suspension Insulators.” Data tables and 
NEMA (National Electrical Manufacturer’s 
Association) standards are included. Copies 
may be obtained by writing to the Merchan- 
dising Division, Locke Inc., P. O. Box 57, 
Baltimore 3, Md. 


The Improvement of Metals by Forging. 
A new 44-page catalog published by the 
Steel. Improvement and Forge Company 
describes in detail the various types and 
characteristics of forgings, their designs, and 
other relative specific information. Copies 
are available from the Steel Improvement 
and Forge Company, 969 East 64th Street, 
Cleveland, Ohio. 


Midget Relays. Bulletin number 2100, 
issued by Struthers-Dunn, Inc., simplifies the 
selection and use of midget relays. Under- 
writers approved relay with 15-ampere (at 
115 alternating volts) contacts are listed for 
the first time. Address copy request to 
Struthers-Dunn, Inc., 150 N. 13th Street, 
Philadelphia, Pa. 


Aroclors. The physical properties and sug- 
gested applications of Aroclors, produced 
exclusively by Monsanto Chemical Com- 
pany, are given in a 27-page booklet recently 
published by that company. Write to the 
department of industrial and public rela- 
tions, Monsanto Chemical Company, St. 
Louis 4, Mo. 


Dow Corning Silicone Notebook. A 31- 
page booklet concerned with the properties 
and behavior of the DC 200 silicone fluids. 
Titled ‘“DC 200 silicone Fluids, Dow Corning 
Silicone Notebook, Fluid Series number 3,” 
the notebook may be acquired by writing to 
Dow Corning Corporation, Midland, Mich. 


Speed Measuring Instruments. Descrip- 
tion, operation, and selection of chronomet- 
ric, centrifugal, and resonant reed tachom- 
eters presented in a 28-page bulletin pub- 
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“This Wire's got Safety and long 


“sax RU." 


getting a wire that will not suffer 
from the dangerous thin spots formed 
on ordinary wires. Why? Because 


Life...It's 


PERFECT CENTERING 


So says Mr. USRUBBY, the Wire 
Engineer. And you, Mr. Engineer, 
will agree with him. For when you 
specify U. S. Laytex RU, you are 


AU wieling wile RU? 


90% NATURAL RUBBER 
INSULATION 


United States Rubber Company’s 
unique dip or pass method applies 
the insulation in perfectly uniform 
layers. Moreover, this insulation is 
90% pure rubber, unmilled in order 
to preserve its high physical qual- 
ities. The extra strength of natural 
rubber, plus a strong fibrous cover 
and special finish gives extra protec- 
tion against mishandling, sharp bends, 


‘moisture and flame. 


" Eight No. 14 Laytex 
Type RU wires fit 
in same size conduit 


SMALL DIAMETER © 


Four No. 14 Type R : 
wires fit in ordinary 
conduit 


Yet, despite the unusual safety fea- 
tures of Laytex RU, this wire is 
smaller in diameter and lighter in 
weight than any other natural rubber 
covered wire on the market. Not only 
is Laytex unsurpassed in physical 
and electrical qualities, but it will 
also permit more wires per conduit. 

The tensile strength of Laytex 
RU is over 7 times that of Type R, 
and twice that of Type T. Its insu- 
lation resistance constant is over 3 
times that of Type T, and over 8 
times that of Type R. Add all these 
advantages up, and no wonder Laytex 
RU is the finest building wire on the 
market today. 


U. S. Laytex RU is labeled by 
the Underwriters’ Laboratories and 
listed in the National Electrical Code 
as an all-purpose wire. Send for a 
sample and free booklet. Write Wire 
and Cable Department, United States 
Rubber Company, 1230 Avenue of 
the Americas, New York 20, N. Y. 

*Rea. U.S. Pat. Off. 


-- U.S. LAYTEX RU -- — oo ——_ 


oe 


UNITED STATES 
RUBBER COMPANY. 
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Additional wiring space for 
more liberally rated conductors 


Greater ease of connecting 
larger conductors 


Increased current-carrying ca- 
pacity 

New and improved all-welded, 
one-piece, stainless steel ring 


Snap-action, quick-hitch ring 
that requires no tools for in- 
stallation 


Bonderized plus baked-on alu- 
minum paint for increased cor- 
rosionresistance and longer life 
Two-way ($3.00 list) three- 


way ($3.85 list), subject to 
change without notice. 


NEW STANDARDIZED) 
» DEEP METER SOCKE 


This new type R-1 four-terminal standardized 


socket covers with one catalog item the widest 
practicable range of applications and ratings for 
single-phase metering. It reduces the number of 
items to be stocked, increases interchangeability, 
and provides for future growth. 


Detailed specifications and prices are avail- 
able from your nearest G.E. representative. 
Consult him today, or write for Bulletin GEA- 
5147. Apparatus Dept., General Electric Company, 
Schenectady 5, N. Y. 


GENERAL @@ ELECTRIC 


the first line of BEnUET 


electronic 
voltage 
regulators 


Reeniy Sorensen electronic voltage regulators offer 


as much as 0.1% 


regulation accuracy under 


SIMULTANEOUS line and load changes. 
SIX IMPORTANT SORENSEN FEATURES: 


. Excellent wave form; 


. Fast recovery time; 


oamnwrt er = 


. Precise regulation accuracy; 


. Output regulation over wide input voltage range; 


. Adjustable output voltage, that once set, remains constant; 
. Insensitivity to line frequency fluctuations between 59 and 69 cycles, 


The Sorensen Catalog contains complete specifi- 
cations on standard voltage regulators and noba- 
trons. It will be sent to you upon request. 


and company, inc. 


375 fairfield avenue, stamford, connecticut 
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lished by the James G. Biddle Company. 
Write for bulletin 35-7 to James Biddle Com- 
pany, 1316 Arch Street, Philadelphia 7, Pa. 


New General Switch Catalog. A recently 
issued 68-page catalog published by the 
General Switch Corporation gives full 
details of their complete line of switches. 
Distribution of the booklet is confined to 
persons engaged in specifying electrical 
equipment. Requests should be addressed 
to General Switch Corporation, 44 Roebling 
Street, Brooklyn 11, N. Y. 


NEW PRODUCTS eee 


Magnet Charger. The Model 107 Magnet 
Charger, manufactured by Radio Frequency 
Laboratories, Inc., Boonton, N. J., contains 
a 100-microfarad capacitor, an associated 500 
volt power pack, and a current transformer 
through which the capacitor bank is dis- 
charged in .002 second. The transformer 
secondary is connected to a charging bar, 
which is arranged for convenient association 
with the magnet for induction of the charging 
magnetic flux, in excess of 15,000 amperes 
peak value. This peak current can be in- 
creased by the Model 206 Booster Unit. The 
charger is portable, weighing 75 pounds, and 
can be connected to any 110/120-volt, 50/60- 
cycle a-c outlet. 


Polyethylene Covered Wire. ReLene 
weatherproof wire, covered with poly- 
ethylene, has been added to the line and 
cable products of Rome Cable Corporation, 
Rome, N. Y. The new wire is moisture 
resistant, lighter weight, and of smaller 
diameter, has resistance to abrasion, sunlight, 
and other weather hazards. Because it is 
not the conventional fibrous braided type, 
longer spans for the same loading conditions 
are possible. 


Recording Vibrometer. General Electric’s 
general engineering and consulting labora- 
tory has developed a new recording vibrom- 
eter which measures and records frequency, 
displacement, and wave shape of mechanical 
vibration. Built to operate either when 
mounted ona fixed base or held in the hands 
(the vibrometer weighs only seven pounds), 
the instrument is intended for application in 
testing all types of reciprocating and rotating 
machinery within a vibration frequency 
range of 10 to 120 cycles per second. It 
records both steady-state and _ transient 
vibrations, Both the chart speed and the 
interval between timing marks are governed 
by asynchronous motor operated from a 115- 
volt, 60-cycle power supply. Further infor- 
mation may be obtained by writing for bulle- 
tin GEC-310, to the General Electric Com- 
pany, Schenectady 5, N. Y. 


“Multipath” Resistor. A new type of 
resistor, ‘‘Multipath,”’ based on the use of 
slit and formed alloy sheet, is now being pro- 
duced in the United States by the Exmet 
Electrical Corporation in conjunction with 
the National Lock Washer Company, under 
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SS easy, 
MEASUREMENTS 
CORPORATION 

Model 59 


MEGACYCLE 
METER 


Radio’s newest, multi-purpose instrument con- 
sisting of a grid-dip oscillatcr connected to Its 
power supply by a flexible cord. 
Check these applications: 
® For determining the resonant frequency of 
tuned circuits, antennas, transmission 
lines, by-pass condensers, chokes, coils. 
e For measuring capacitance, inductance, 
Q, mutucl inductance. 
e For preliminary tracking and alignment 
of receivers. 
e As an auxilicry signal generator; modu- 
lated cr unmodulated. 
e For antenna tuning and transmitter nev- 
tralizing, power off. 
@ For locating parasitic circuits and spurious 
resonances. 
e As a low sensitivity receiver for signal 
tracing. 


SPECIFICATIONS: 
Power Unit: 5Y%” wide; 
6Ye" high; 7 2‘‘ deep. 
Oscillator Unit: 35° 
diameter; 2” deep. 

FREQUENCY: 
2.2 mc. to 400 mc.; 
seven plug-in coils. 

MODULATION: 
CW or 120 cycles; or 


MANUFACTURERS OF 
Standard Signal Generators 
Pulse Generators 
FM Signal Generators 
Square Wave Generators 
Vacuum Tube Voltmeters 


UHF Radio Noise & Field 
Strength Meters 


Capacity Bridges 
Megohm Meters 


external, 
Phase Sequence Indicators : 
Television and FM Test POWER SUPPLY: 


Equipment 110-120 volts, 50-60 
cycles; 20 watts. 


MEASUREMENTS CORPORATION 


) NEW JERSEY 


BOONTON 
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i Battery’Chargers * Battery Eliminators 
se D.C. Power Supply Units * Regulated 
Exciters * Voltage Stabilizers * and 

| other Special Communications Equipment 


a ce 
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ae 


putting 
the finger 
on power 
control 
problems 


: RR : 
If you're concerned with problems involving the control of Soe e] 
electrical power, you'll do well to get acquainted with Power Ree 
Equipment Company. For PEco engineers have specialized in 
controlled rectifiers exclusively over the past 14 years... ipl 


have pioneered in the development of a multitude of circuits 


, : ‘ : . ay a THERMISTOR, 
aimed at simplification of equipment, reduction in size and STANDARD 
weight, lower maintenance cost, greater accuracy of control, 
automatic operation, and longer rectifier life. Ac 
Take PEC 272, the rectifier power supply unit illustrated, + = 


for example: It’s portable ... designed for quick, convenient 
use when and where you need it. Provides unusual flexibility 
of testing power. Eliminates necessity of maintaining banks 
of batteries. Gives you accurate control of filtered, closely 
regulated power for a wide range of applications. And it 


incorporates the specialized functional design features and ates el 
precise electrical characteristics achieved by PEco engineers 4 

in many other unusual types of equipments. Write for 

Bulletin No. 848. 


POWER EQUIPME 


55 ANTOINETTE STREET DETROIT 2, MICHIGAN 


oa 
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ORGEL 


AIR-COOLED 


Prompt Deliveries 


of Dry-Type Transformers 


50 Kv-a. and smaller iene 
usually from stock 


A size and type for 

every purpose. 

1/4 Kv-a. to 2000 Kv-a. 
All voltages. 

Single phase and 3-phase. 


3 Kv-a. 3-phase 
Wall Mounting Type 


Liberal Design. 
Steel Encased. 


Solderless 


Terminals. 


Connection 
Compartment. 


Quiet Operation. 
Low Temperature. 
High Efficiency. 
Long Life. 
Priced Right. 


100 Kv-a. Single Phase 
Floor Mounting Type 


Seen er a 
SORGEL ELECTRIC CO. 846 W. National Ave., Milwaukee 4, Wis. 


Pioneers in the development and manufacturing of aie Cooled Transformers 
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license covering a number of patents of 
British origin, as the resistor was originally 
developed within the British Admiralty dur- 
ing the war. The new-type resistor is dis- 
tinguished from all other available types by 
its use of precision-cut sheet metal for resist- 
ance instead of wires, ribbons, castings, or 
stampings. It is available in the form of 
standardized units, rated 20 to 80 amperes 
(4.5 to 0.3 ohms), but can be supplied in 
special design. Information may be ob- 
tained by writing to the Exmet Electrical 
Corporation, 59 Park Avenue, New York 
16; Novy. 


Automatic Floating Battery Chargers. 
The Power Equipment Company, 55 An- 
toinette Street, Detroit 2, Mich., has devel- 
oped a new line of electronically controlled 
and regulated floating battery chargers, for 
power stations, communications, and other 
applications requiring accurate control of 
floating voltage. The chargers are fully 
automatic, have constant potential output, 
and are designed to maintain floating charge 
on the battery group to within plus or minus 
one per cent. Regulation is independent of 
a-c line voltage and frequency fluctuations. 


Transformer Turn Ratio Test Set. A 
portable, direct-reading instrument for meas- 
uring turn ratio in power transformers, de- 
signed for use on all types and sizes of power, 
distribution and auto transformers in com- 
mon use, has been developed by the James 
G. Biddle Company, 1316 Arch Street, 
Philadelphia 7, Pa. Ratios up to 130 can 
be measured with an accuracy to within one 
part in 1,000. It is intended for use both in 
the shop and in the field. 


Kollsman Synchrotel. A new version of the 
Kollsman Synchrotel increases electrical out- 
put by 500 per cent, and decreases the volume 
to 1/3 of the former unit. This reduced 
volume also reduces the price of the standard 
instrument. The new Synchrotel functions 
as an inductive electric pickoff wherever 
driving torque is so small that a conventional] 
synchro cannot be used. Its lightweight 
rotor, 3/4 gram, makes it useful where very 
high accelerations and rapid oscillations are 
to be measured. A descriptive pamphlet 
concerning the instrument may be obtained 
by writing to the Kollsman Instrument Divi- 
sion of Square D Company, Elmhurst, N. Y. 


Current Transformers. Model 313 “Do- 
nut” type instrument current transformers, 
manufactured by Associated Research, Inc., 
231 S. Green Street, Chicago 7, IIl., are of 
the insert primary type, insulated for 4,500 
alternating volts and can be used on 25 to 
133 cycles. The transformers are available 
in ratios from 25/5 to 1000/5 amperes and in 
multirange combinations with single pri- 
mary and tapped secondaries so as to pro- 
vide several ranges without making elaborate 
circuit changes necessary. 


Electric Contacts. Made from copper tung- 
sten by the powder metallurgy process, the 
Gibsiloy UW6 electric contact, manufac- 
tured by the Gibson Electric Company, 
is capable of interrupting very heavy cur- 
rents with minimum erosion. For informa- 
tion contact the Gibson Electric Co., 8350 
Frankstown Avenue, Pittsburgh 21, Pa. 
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HIGHLIGHTS........ 


Winter General Meeting. More than 
2,800 persons gathered at the Hotel Statler 
during the week of January 31-February 4 
to participate in the largest technical pro- 
gram ever assembled for a meeting in the 
history of the Institute. This was also the 
first time that a winter general meeting in 
New York has been held away from the 
Engineering Societies Building on West 
39th Street ( page 262). A total of 55 tech- 
nical sessions and conferences were held 
presenting 226 papers. The highlights of 
a number of the sessions are reported in 
this issue ( pages 262-7). The remainder are 
scheduled for inclusion in the April issue. 


Conference Papers Digested. Short 
authors’ digests of most of the papers pre- 
sented at two recent joint conferences are 
included in this issue: the conference on 
electronic instrumentation in nucleonics 
and medicine in New York, N. Y., Novem- 
ber 29-December 1 (pages 246-57), and 
the conference on high-frequency measure- 
ments in Washington, D. C., January 10-12 
( pages 251-7). 


Coming AIEE Conferences. Two more 
in the AIEE’s very interesting conference 
series are planned for the near future. On 
April 11 and 12, 1949, a conference on the 
industrial application of electron tubes will 
be held in the Statler Hotel at Buffalo, 
N. Y. (page 260). A conference on the 
rubber and plastics industries is scheduled 
to convene in Akron, Ohio, on April 26 
(page 260). 


1949’AIEE Nominees. James F. Fairman 
of the Consolidated Edison Company of 
New York, Inc., has been nominated for 
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the AIEE presidency for the year 1949-50. 
Other nominees for office at this time in- 
clude vice-presidents from Districts 2, 4, 6, 
8, and 10 (pages 260-7). 


Two Future AIEE Meetings. With 
Dallas, Tex., as host city, the 1949 AIEE 
South West District meeting will be held 
April 19-21. The technical program and 
general sessions will carry out the meeting 
theme, ‘‘What Electrical Engineers Are 
Doing to Meet the Needs of the Growing 
Southwest’? (pages 258-9). The AIEE 
summer general meeting for 1949 is 
scheduled to be held in Swampscott, Mass., 
June 20-24, with headquarters at the New 
Ocean House ( page 260). 


Digests. In accordance with current prac- 
tice, a number of one page digests of tech- 
nical program papers appear in this issue 
(pages 197, 198, 204, 212, 213, 214, 224, 225, 
226, 235, 236, 243, 244). 


The Professional Estate. The engineer, as 
a professional man, must learn that ‘“‘pro- 
fessionalism is not so much a matter of 
license, or definition, or certification, as it 
is a matter of the way a man applies himself 
to the business of working and living. It is 
a matter of meeting ethical standards and 
balancing learning with human experi- 
ence.’’ President Charles Wilson of the 
General Electric Company makes his 
point in an address presented at the AIEE 
winter general meeting ( pages 187-90). 


Effects of Electricity. ‘Today in the 
United States and Canada the number of 
fatalities annually ascribed to electricity is 
seven per million of population, and ap- 
proximately half of the accidents are fatal.” 
The effects of the passage of an electric 
current through the human body, and the 
factors which determine them, are described 
by the dean of engineering at Johns Hop- 
kins University ( pages 799-203). 


Transistors. Two articles on this recently 
developed device, which performs the func- 
tions of the vacuum tube triode, are in- 
cluded in this issue. ‘“The ‘Transistor— 
A New Semiconductor Amplifier,’ de- 
scribes the construction, characteristics, 
and behavior of the transistor ( pages 
215-271), and ‘‘The Coaxial Transistor,”’ 
describes and tells the advantages of this 
newest type of transistor ( pages 222-3). 


Electric Appliances. The design and 
building of electric appliances for the home 
presents many problems to electrical engi- 
neers in this field. Their ingenuity has 
made domestic appliances available in 30 
million American homes and has intro- 
duced an army of mechanical servants that 
were undreamed of before ( pages 205-17). 


AIEE PROCEEDINGS 


Order forms for current AIEE PRO- 
CEEDINGS have been published in ELEC- 
TRICAL ENGINEERING as listed below. 
Each section of AIEE PROCEEDINGS con- 
tains the full, formal text of a technical 
program paper, including discussion, if 
any, as it will appear in the annual 
volume of AIEE TRANSACTIONS. 

AIEE PROCEEDINGS are an interim 
membership service, issued in accordance 
with the revised publication policy that 
became effective January 1947 (EE, Dec 
46, pp 567-8; Jan ’47, pp 82-3). They 
are available to AIEE Student Members, 
Associates, Members, and Fellows only. 

All technical papers issued as AIEE 
PROCEEDINGS will appear in ELEC- 
TRICAL ENGINEERING in abbreviated 
form. 


Location of 
Order Forms 


Apr °48, p 49A 


Meetings Covered 
Winter general 


Great Lakes District 
North Eastern District 
Summer general 


Aug °48, p 45A 


Oct 18sp 43. 3) idileBascera Diagict 


Midwest general 
Southern District 


1 Pacific general 


Dec ’48, p 35A 


Edison Medalist. The coveted Edison 
Medal for 1948 went to Morris E. Leeds, 
inventor and scientist, for his work in the 
development and production of electric 
precision measuring devices and controls. 
Full texts of the presentation and accept- 
ance addresses, made at ceremonies held 
during the recent AIEE winter general 
meeting, are in this issue (pages 792-6). 


Aircraft Electric Systems. Safety in de- 
sign and safe working techniques in aero- 
nautical electric systems are considered in 
this article. The present use of higher volt- 
ages of 120 volts direct current and 120/208 
volts 3-phase alternating current has ele- 
vated this problem ( pages 227-9). 


Electrostatic Precipitation. A variety of 
uses for electrostatic precipitation have 
been found so that it no longer represents a 
‘fone application” industry. Functions and 
electric requirements of precipitators are 
described ( pages 229-34). 


Television Picture Quality. In this 
article on the highlight brightness and con- 
trast range in television, it is evident from 
the examples and illustrations that the con- 
trast range is more important than mere 
brilliance in the picture. Increased bright- 
ness is of use to the eye only if it brings with 
it increased contrast ( pages 237—42). 


ELECTRICAL ENGINEERING. Published monthly by the American Institute of Electrical Engineers; publication office 20th & Northampton Streets, Easton, Pa. Editorial and advertising offices 


500 Fifth Avenue, New York 18, N. Y. Subscription $12 per year plus extra postage charge to all 


countries to which the second-class postage rate does not apply; single copy $1.50, 


Entered as second-class matter at the Post Office, Easton, Pa., under the Act of Congress of March 3, 1879. Accepted for mailing at special postage rates provided for in Section 538, P. L. & R. Act of 


February 28, 1925. 
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ASSEMBLY COSTS 
TOO 


NE WAY you can save is by reducing the lost time and 8 


motion due to inferior tubing. Dieflex Varnished Tub- 
ings and Saturated Sleevings have the flexibility, smooth bore, and 
push-back qualities that keep assembly workers’ fingers flying. And 
there is no fraying—of tubing or nerves. 


Uniform, complete impregnation assures high dielectric strength. 
The base may be either finely braided cotton or glass fiber, and 


impregnation may be oleoresinous varnish or silicones—depending 


DIEFLEX PRODUCTS LIST 


on the requirements of your products. MADE WITH BRAIDED COTTON SLEEVING BASE 
Grade A-1 Magneto Grade Varnished Tubings 
Would you like to try Dieflex in your assembly and prove to Grade B-1 Standard Grade Varnished Tubings 
your own satisfaction how much Grades C-1 and C-2 Heavily Coated Saturated Sleevings 


Grade C-3 Lightly Coated Saturated Sleevings 
Heavy Wall Varnished Tubings and Saturated Sleevings 


MADE WITH BRAIDED GLASS SLEEVING BASE 


Grade A-1 Magneto Grade Varnished Fiberglas Tubings 
Grade C-1 Extra Heavily Saturated Fiberglas Sleevings 
Grade C-2 Heavily Saturated Fiberglas Sleevings 

Grade C-3 Lightly Saturated Fiberglas Sleevings 
Silicone-Treated Fiberglas Varnished Tubings and Sleevings 


difference it makes? We will 
gladly arrange to supply the 
quantities you need for a prac- 


tical test. VARNISHED TUBING PRODUCTS 


INSULATION =e 
W. C, JOHNSON—PEORIA 5—101 Heinz Court 


H. A. HOLDEN—MINNEAPOLIS 3— 1208 Harmon Place 


MANUFACTURERS CORPORATION H. R. BRETHEN—DETROIT 2—15 Lawrence Ave. 


Authorized Distributors 
. ; INSULATION and WIRES INCORPORATED 
Chicago 6 @ 565 W. Washington Blvd. St. Louis 3, Mo. @ Atlanta, Ga. © Boston 20, Mass. 


Detroit 2, Mich. @ Houston 2, Tex. @ Hillside, N. J. 
MILWAUKEE 2 CLEVELAND 14 and other cities. ® 


. . ; TRI-STATE SUPPLY CORPORATIONS 
312 E. Wisconsin Ave. 1231 Superior Ave., N.E. Los Angeles 13, Cal. © San Francisco 7, Cal. 


DETROIT 2 DAYTON 2 Seattle 4, Wash. 
15 Lawrence Ave. 120 W. Second St. se easemeresrre 
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GREATER SHORT-TIME 
OVERLOAD CAPACITY 


Moloney HiperCore Transformers have im- 
proved short-time overload characteristics 
which provide better peak load performance 
and longer life. Reduced coil mass, achieved 
through use of oriented steel cores, together 
with the extensive use of cooling ducts, results 
in more rapid cooling of the windings and in 
a lower hottest-spot temperature’ gradient. 


LIGHTER WEIGHT 


The 30% to 35% higher flux carrying capac- 
ity of the oriented core steel used in HiperCore 
Transformers makes possible the use of smaller 
cores and windings, with consequent reduc- 
tions in the weights of steel, copper, oil, 
and other materials. HiperCore Transformers 

yeigh 15% to 30% less than transformers 
having cores made of hot rolled steel, making 
them easier to handle and install. 


SECONDARY VOLTAGE CURVE 
3 KVA, 7200 VOLT TRANSFORMER 
AT 80% POWER FACTOR 


SMALLER SIZE 


Since the higher flux carrying capacity of 
oriented steel permits the use of smaller cores 
and windings, smaller tanks can be used. 
Reductions in size range up to 30%. Hiper- 
Core Transformers take up less space on the 
pole, in the storeroom, and on the line truck. 


SUPERIOR TAP CHANGER DESIGN 


The ‘‘snap action”” movement of the tap 
changer used on Moloney HiperCore Trans- 
formers assures positive pressure at all times. 
The handle is above the hot oil level and the 
dial can be read from the handhole opening. 
The body of the tap changer is made of 
high-impact-strength phenolic resin for high 
insulation and elimination of breakage. Use 
of high contact pressure and oversize contact 
surfaces insures low temperature rise and 
eliminates pitting or burning. 


ELECTRIC COMPAN Y 


SAINT LOUIS 20, MISSOURI AND TORONTO, ONTARIO, CANADA 
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SILICONES 


What's Essential ? 


Buttons and bows may be essential to the little 
woman; a box of La Coronas may be essential 
to us. But that’s a purely relative use of the word. 
For something that is absolutely essential we 
point to certain industrial motors ... for example, 
pump motors that supply water to a processing 
plant. They’re the kind of motors that deserve 
Silicone Insulation. 


PHOTO COURTESY PURE OIL COMPANY 


Both of the 10 h.p. motors which supply water to 
the Pure Oil Refinery at Midland, Michigan, are 
silicone insulated to assure continuous operation 
under adverse conditions. 


These two pump motors are located in a sub- 
basement near a river that overflows every 
spring. Ventilation is poor and humidity is always 
high. Originally insulated with Class “A” ma- 
terials, both motors failed the first time they 
were flooded out. They were then rewound with 
Silicone (Class “H”) Insulation. 


Pure Oil specified Silicone Insulation because it 
offers much more protection to motors exposed 
to excessive moisture. In several instances, sili- 
cone insulated motors that were submerged by 
flooding have been hosed off and put right 
back into service. Accelerated life testing and 
actual performance records have proved that 
this new class of insulation developed by Dow 
Corning has at least 10 times the life and 10 
times the wet insulation resistance of the best 
insulating materials previously available, 


Electrical maintenance and production men in all 
fields of industry are learning that Silicone Insu- 
lation is the best insurance there is for critical 
motors, For more information, call our nearest 
branch office or write for pamphlet No. G7-A. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


Atlanta @ Chicago © Cleveland @ 


Los Angeles © New York 


Dallas 


In Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Ltd., London 
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INDUSTRIAL NOTES .... 


Moloney Electric Company Expansion. 
A new addition to the Moloney Electric 
plant at St. Louis, Mo., built expressly for 
winding cores and assembling their new line 
of wound core type distribution trans- 
formers, has been completed, which will 
more than double the present output of 
transformers in sizes 50 kva and smaller, 
This concludes a major part of the expan- 
sion program begun over a year ago by the 
company, which included the doubling of 
crane facilities to permit handling of ex- 
tremely large transformers in voltage rat- 
ings as high as 230 kv, the increasing of 
vacuum tank space by 50 per cent, and the 
construction of a new warehouse building 
at the plant. 


Sprague Electric Acquires Herlec Cor- 
poration. The Sprague Electric Company 
of North Adams, Mass., has acquired the 
Herlec Corporation of Milwaukee, Wis., 
manufacturers of ceramic capacitors and 
‘‘Bulplate” printed circuits. Manufactur- 
ing operations are now being expanded at 
the Milwaukee plant, while a new Sprague 
plant for manufacturing ceramic assemblies 
is being built at Nashua, N.H. Milwau- 
kee operations will continue under the cur- 
rent direction of Herlec Corporation execu- 
tives Milton Ehlers, president; Harry Rub- 
enstein, vice-president and chief engineer; 
and Thomas Hunter, vice-president in 
charge of sales. 


F. A. Smith Company Changes Name. 
Fasco Industries, Inc., is the new name for 
the F. A. Smith Manufacturing Co., Inc., 
of Rochester, N.Y., makers of automotive 
electrical equipment. The change of name 
was decided upon to facilitate identification 
with the company’s products, which go 
under the trademark, ‘‘Fasco.” ‘This re- 
naming has involved no alterations in any 
of the former policies, officers, or directors 
of the company. 


Cornell-Dubilier Purchases Radiart Cor- 
poration. The Cornell-Dubilier Electric 
Corporation, capacitor manufacturers of 
South Plainfield, N.J., has recently pur- 
chased all the stock of Radiart Corporation 
of Cleveland, Ohio, from Maguire Indus- 
tries, Inc. Radiart manufactures auto- 
bile radio vibrators and television and auto- 
mobile antennas in three plants in Cleve- 
land, which will operate as a separate di- 
vision of Cornell-Dubilier. 


Allis-Chalmers Awarded $4,000,000 Con- 
tract. ‘The Allis-Chalmers Manufacturing 
Company, Milwaukee, Wis., has been 
awarded an over $4,000,000 contract by the 
U.S. department of interior, bureau of rec- 
lamation, covering power generation 
equipment for Hoover Dam on the Colo- 
rado River. The award covers two 
115,000-hp 480-foot 180-rpm hydraulic 
turbines and two 82,500-kva 16,500-volt 
generators similar to units previously in- 
stalled at the same station. Allis-Chalmers 
has already supplied seven of the 12 large 
hydraulic turbines installed at Hoover dam. 
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Polytechnic Research Labs. The Poly- 
technic Research and Development Com- 
pany, Inc., formerly located at 66 Court 
Street, Brooklyn, N. Y., has opened new 
and expanded research laboratories at 202 
Tillary Street, also in Brooklyn. The 
company is under the technical direction of 
F, J. Gaffney (A’37), and Doctor H. S. 
Rogers is president. >= 


Westinghouse Appointment. James 
Clarke, director of audits for the Westing- 
house Electric Corporation since 1946, has 
been elected assistant controller of the 
company. 


RCA Elections. The Radio Corporation 
of America, New York, N. Y., recently 
elected Joseph H. McConnell vice-presi- 
dent in charge of finance, and Walter A. 
Buck operating vice-president of the RCA 
Victor Division. Mr. McConnell has been 
vice-president in charge of law and finance 
of the RCA Victor Division since 1947; 
Mr. Buck, a retired rear admiral of the 
United States Navy, was formerly presi- 
dent of Radiomarine Corporation of 
America, a service of RCA. 


GE Merges Wire and Cable Lines; 
Appointments. Operations of the wire 
and cable divisions of the apparatus and 
construction materials departments of Gen- 
eral Electric have been recently consoli- 
dated, and all wire and cable business for- 
merly assigned to the apparatus department 
at Schenectady, N. Y., has been transferred 
to the construction materials department at 
Bridgeport, Conn. B. F. Ilsley, formerly 
manager of the apparatus wire and cable di- 
vision, has been named manager of the 
expanded division. Other appointments 
in the construction materials department 
include those of J. S. Overstreet, now man- 
ager of sales; R. P. Allison, manager of 
manufacturing; C. O. Hull, manager of 
Bridgeport engineering; V. A. Sheale, 
manager of Schenectady Engineering; 
E. N. Kimball, Jr., manager; T. R. Han- 
cock, manager, marketing research di- 
vision; J. E. Neuberger, operating man- 
ager, advertising division; H. Owen, man- 
ager of sales. At Syracuse, Robert E. Moe 
has been appointed division engineer for 
electronic receiving tube product lines of 
General Electric’s tube divisions. 


U. S. Steel Appointment. M. W. Reed, 
formerly chief engineer of the United States 
Steel Corporation of Delaware, has been 
appointed to the post of vice-president- 
engineering, to succeed B. H. Lawrence, 
who is retiring. Mr. Reed has served with 
subsidiaries of U. S. Steel since 1916. 


Machlett Takes Over Western Electric 
Tube Manufacture. Machlett Labora- 
tories, Inc., of Springdale, Conn. will soon 
take over the manufacture of the Western 


(Continued on page 20A) 
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Transite Ducts installed in 
power station of the New York, 
New Haven and Hartford Railroad 
at Cos Cob, Connecticut. 


These Transite Ducts 
satequard Cos Cobs Power Lines 


Transite* Ducts were chosen for the important job of 
protecting the power lines in the New Haven’s Central 
Power Station at Cos Cob because they meet every 
requirement of a low-cost efficient cableway system. 


These asbestos-cement ducts provide 5 major advantages: 

1, Easy to Install—Transite Ducts are light in weight 
and come in long 10-foot lengths that are easy and 
economical to assemble and install. 

2. Strong, Corrosion-Resistant—Transite is made of 
asbestos and cement combined under great pressure 
into a permanently strong structure. These ducts 
are practically unaffected by corrosive soils. 

*Reg. U. S. Pat. Off. 


Johns-Manville 


/ TRANSITE DU 


3. Immune to Electrolysis—Entirely inorganic and 
non-metallic, Transite Ducts are immune to elec- 
trolytic or galvanic action. 


4. Permanently Smooth Bore—Long cable pulls and 
replacements are easy with Transite Ducts. Their 
smooth bore minimizes damage to cables. 


5. Incombustible—Transite Ducts confine burnouts, 


he at 


protect adjacent cables in case of fire. 


For further information on how Transite 
Ducts can increase the safety and cut the 
costs of cableway systems, write Johns- 
Manville, Box 290, New York 16, N. Y. 


PRODUCTS 
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Electric Company’s entire line of high 
power tubes for broadcast transmitters and 
allied applications. Machlett will manu- 
facture the tubes for Western Electric to 
Bell Telephone Laboratories’ designs. 


S.R.I. Research Appointments. Thirteen 
new appointments augmenting the tech- 
nical staffs of Southwest Research Institute 
and its sister organization, the Institute of 
Inventive Research, were announced re- 
cently. Appointed to the staff of the SRI, 
which conducts research for companies, 
individuals and trade associations on a fee 
basis at cost, were: C. E. Balleisen, Wash- 
ington, D. C., mechanical research engi- 
neer; D. B. Crawford, Jeanette, Pa., gas 
research engineer; D. Hawley, Storrs, 
Conn., consultant on technical photog- 
raphy, electronics and instrumentation; 
M. Holland, New York, N. Y., industrial 
research consultant; L. H. Mayoral of 
Mexico, technical assistant in physics and 
mathematics; G. D. McCann, Pasadena, 
Calif., consultant on computer facilities; 
Apolonio L. Morales, Monterrey, Mexico, 
pharmaceutical and bacteriological tech- 
nician; R. Neumann, San Antonio, Tex., 
director of public relations; N. C. Penfold, 
Chicago, IIl., assistant to the director, in- 
ternal combustion engine research and fuel 
and lubricants research; K. Shaftan, Chi- 
cago, IIl., senior consultant in instrumenta- 
tion; E. R. Strong, Jr., Chicago, Ill., tech- 


Noneed for anindependently metered 
lighting system. Acme Electric Air 
Cooled Transformers connected to the 
power circuit provide lighting and ap- 
pliance circuits at every location 
where they may be needed. Acme 
Air Cooled Transformers are All-Steel 
construction, no useless weight; de- 
signed for low temperature rise oper- 
ation (only 55° C). 1/10 KVA to 50 
KVA with primaries up to 600 volts. 
1% KVA to 25 KVA with 2400 volt 
primary. Bulletin AC160 gives com- 
plete details. 


ACME ELECTRIC CORPORATION 


223 WATER STREET 


nician in fuels technology; and J. S. 
Swearingen, chairman of engineering me- 
chanics. The Institute of Inventive Re- 
search, which provides a complete process- 
ing service to inventors at no initial cost to 
them, has appointed Ion Edeleanu of New 
York, N. Y., as consultant on inventions 
and licensing. 


Davidson to Direct B. F. Goodrich Re- 
search. Doctor William Lee Davidson, 
international authority on atomic energy, 
has been named director of The B. F. 
Goodrich Company’s physical research de- 
partment. Doctor Davidson, with B. F. 
Goodrich since 1940, worked at the govern- 
ment atomic energy project in Oak Ridge, 
Tennessee in 1947, 


TRADE LITERATURE 


Industrial Plant Distribution Systems. A 
32-page booklet designed to assist electrical 
engineers and architects in their planning 
of adequate power distribution facilities 
to be installed in a new plant, or in the 
renovation of an old one. Published by 
the Westinghouse Electric Corporation, 
P.O. Box 868, Pittsburgh, Pa., the booklet 
contains colored diagrams of 11 basic dis- 
tribution systems, operating principles, 
photographs, and efficiency charts. Copies 
are available upon request to the company. 


Galvanic Cell Corrosion. ‘Corrosion by 
Concentration Cells” issued by the Inter- 
national Nickel Company, contains in- 
formation on corrosion phenomena ac- 
quired through applied research by INCO’s 
corrosion engineering section. The booklet 
is complete in all engineering details, and 
includes drawings and other essential 
illustrative material. It is available with- 
out cost from the International Nickel 
Company, Inc., 67 Wall Street, New York 
By INawxe 


Thermocouple a-c and d-c Meters. 
Bulletin 502 published by the Rawson 
Electrical Instrument Company, Inc. of 
105 Potter Street, Cambridge 42, Mass., 
gives complete data on Rawson portable 
Thermal meters and thermal multimeters 
with Vacuum thermocouples for the 
measurement of alternating or direct cur- 
rent. Copies are available by writing 
directly to the company. 


Mechanical Differentials. ‘“The Applica- 
tion of Small Mechanical Differentials to 
Instrument and Control Work” is a recent 
publication by the Milwaukee Lock and 
Manufacturing Company, manufacturers 
of a new line of small mechanical differen- 
tials in both open and jacket models. The 
manual contains information on the basic 
principals, measurement and control, speed, 
broad range infinite step transmission, and 


(Continued on page 28A) 
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SKIRT Be? 


Insulators with “skirts” present the ceramic engineer with 
some of his most difficult problems. Specifications on this 
one required a “skirt” depth of full 3/4”. Meeting that specifi- 
cation in production quantities called for some very ingenious 
mold design. The result...a typical example of the experienced 
engineering and craftsmanship Universal applies to the solu- 
tion of problems in porcelain insulation. If you have a design 


or production problem in porcelain insulation, Universal engi- 


CUBA, N. Y. 


neers will be glad to help you solve it. 


ae UNIVERSAL 


1560 EAST FIRST STREET 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 
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You can’t specify 
what an insulator 


will be like 70. 


Bordering on 30 years, and still in active, 
essential service, this station is the fore- 
runner of many subsequent installations of 
O-B switch and bus insulators on this East- 
ern power system. Were this station being 
built today to modern BIL standards, stacks 
of two No. 37 769 O-B units would be used. 


If you want to know how an insulator will be performing tomorrow, 
you must wait till tomorrow to find out! Specifications or standards 
don’t cover this. They protect you only today. Your one safeguard 
for tomorrow is experience--experience that the manufacturer has 
built into the insulators; and experience that power companies 
have had using them... In the case of O-B switch and bus insulators, 
this experience goes back nearly thirty years in many instances, 
with the end no where in sight. Another fact: the great majority of 
O-B switch and bus insulator purchases are repeat orders based on 
experience. We know of no better proof of O-B durability--no 


better way of seeing into tomorrow when you buy insulators today 


2067-4 MANSFIELD, OHIO 


CANADIAN OHIO BRASS CO., LTD,. NIAGARA FALLS, ONT. 
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ANEW SMALL 
REVERSING CONTACTOR 


..- a result of three years. 
experience in actual service 


for Continuous 


' Duty Control 


OF EITHER AC OR DC 
EQUIPMENT 


Ideal for ‘Built-in’ applications... 
Completely serviceable from the front 


Tix FIRST small reversing contactor, 
introduced by Struthers-Dunn over 3 
years ago, represented a big improve- 
ment over existing methods of control- 
ling hoists, door operators and similar 
equipment. The design of this new 
contactor, Type 175K XX is based on 
broad experience in applying the orig- 
inal unit and incorporates still further 
advantages including greater rugged- 
ness and the ability to withstand con- 
tinuous service. Ratings are as follows: 


AC single phase: 1 hp. 115 or 230 volts 
AC polyphase: 2hp. 110 or 220 volts 
1 hp. 440 or 550 volts 
1 hp. 115 or 230 volts 


Two 3-pole solenoids, for forward 
and reverse operation, are mounted ona 
common frame and mechanically inter- 
locked to prevent simultaneous closure. 
Contacts are completely insulated with 
melamine. Open arc chutes allow rapid 
cooling and escape of ionized gases. 


Auxiliary contacts can be added for 
electric lock-up or interlock. All fixed 
contacts are interchangeable as are the 
moving contacts and corresponding 
parts on each solenoid. All parts are 
easily replaceable from the front. 


Direct current: Write for Data Bulletin 7100. 


STRUTHERS- DUNN 


Struthers-Dunn, Inc., 150 N. 13th St., Philadelphia 7, Pa. 


ATLANTA ¢ BALTIMORE e BOSTON e BUFFALO e ROCHESTER e CHARLOTTE 
CHICAGO e CINCINNATI e CLEVELAND e DALLAS e DENVER e DETROIT 
HARTFORD © INDIANAPOLIS e LOS ANGELES e MINNEAPOLIS e MONTREAL 


NEW ORLEANS e NEW YORK e PITTSBURGH e ST. LOUIS e SAN FRANCISCO 
SEATTLE © SYRACUSE e TORONTO 
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sequence controllers of mechanical differ- 
entials. For a copy of the manual, write to 
the company at 5046 North 37th Street, 
Milwaukee, Wis. 


Allis-Chalmers Pamphlets. Allis-Chal- 
mers, of Milwaukee, Wis., has issued three 
new booklets: ‘‘Allis-Chalmers Alternat- 
ing-Current Across-the-line Motor Start- 
ers,” Bulletin 14B7132; ‘“‘Allis-Chalmers 
Engine-Type Synchronous Generators,” 
Bulletin 15B6139A; and ‘“‘Allis-Chalmers 
Switchgear and Control Devices,” Bulletin 
25B7095. All are available upon request 
to Allis-Chalmers Manufacturing Co., S. 
70th St., Milwaukee, Wis. 


GE Booklets. An 80-page illustrated 
booklet containing detailed information, 
prices, and ASA accuracy classifications on 
107 types of standard instrument transform- 
ers manufactured by General Electric 
is available. GE has also issued another 
booklet, ‘‘Electric Connectors,” which de- 
scribes a complete new line of solderless 
electric connectors, featuring serrated, 
silver contact surfaces, interlocking sides, 
and which will accommodate awiderange of 
conductor sizes. Address requests to the 
General Electric Company, Schenectady 5, 
IN: Y. 


“Megger” Insulation Testers. Bulletin 
21-20-7, issued by the James G. Biddle 
Company, simplifies the selection of hand- 
driven, motor driven, and multi-voltage 
instruments for specific insulation resistance 
measuring problems. Complete specifica- 
tions, special features, ranges and applica- 
tions are also included. For a copy of the 
booklet, write to James G. Biddle Com- 
pany, 1316 Arch Street, Philadelphia 7, Pa. 


V-Belt Manual. The mechanical goods 
division of United States Rubber Company, 
at Rockefeller Center, New York 20, New 
York, has recently published a 100-page 
manual to assist engineers in designing both 
multiple and light duty belt drives. The 
booklet contains an extensive set of drive 
tables for multiple belts; complete con- 
struction dimension and weight data; 
fractional horsepower drive layouts; and 
information on quarter-turn drives and 
hexagon double V-drives. Copies may be 
obtained by writing to the company. 


Magnetic Amplifier Bulletin. A new 32- 
page magnetic amplifier bulletin VT-2000 
which describes circuits, characteristics and 
applications of the Vickers Magnetic Am- 
plifier is available upon request from 
Vickers Electric Division, Vickers, Inc., 
1815 Locust Street, St. Louis 3, Mo. 


Solenoid Information. G. H. Leland, 
Inc. of Dayton 2, Ohio, has issued a booklet 
containing the basic engineering data on 
the Ledex rotary solenoid, which is now 
being used in all sorts of new, remote-con- 
trolled devices. The complete line of 
Ledex rotary solenoids, along with their 
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the heat is on 


Power transformer with inert gas seal for controlling 
internal pressure without exposing cooling oil to the 
atmosphere. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


Sector Conductors 


Carbon Black Paper 
Shielding Tape 


Oil Saturated 
Paper Insulation, 


Pressure 
Compensating Tube 


Shielding Tape 


Impregnated 
Paper Fillers 


Metallic Binder 


Lead. Sheath 


Insulation maintained thoroughly saturated with com- 
pound at all times. 


Internal pressure is stabilized within prescribed limits. 
Controlled sheath stresses. There is no repeated expan- 
sion and contraction, no fatigue or splitting of lead. 


Pressure along cable line is uniform, not variable from 
joint to center of section to joint. 


Interchangeability. Cable can be spliced to existing solid 
type cable without difficulty. 


Increased current carrying capacity. Many present-day 
limits are based on allowable sheath stress. Type GPC 
Cable controls these stresses. 


Improvement in operating voltage stress is possible, 
since ionization and gas inclusions are eliminated. 


Reduced over-all transmission cost per KVA mile. 


Continuous sheath supervision. 
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the first line of BEUCET 


eS electronic 
voltage 
regulators 


O iy Sorensen electronic voltage regulators offer 
as much as 0.1% regulation accuracy under 
SIMULTANEOUS line and load changes. 

SIX IMPORTANT SORENSEN FEATURES: 


1. Precise regulation accuracy; 

2. Excellent wave form; 

8. Output regulation ever wide input voltage range; 

4, Fast recovery time; 

5. Adjustable output voltage, that once set, remains constant; 

6. Insensitivity to line frequency fluctuations between 50 and 60 cycles, 


The Sorensen Catalog contains complete specifi- 
cations on standard voltage regulators and noba- 
trons. It will be sent to you upon request. 


and company, inc. 


375 fairfield avenue, stamford, connecticut 


2 standardized 


deep meter socket 


y 


L ia 


FEWER ITEMS TO STOCK! 
EASIER INSTALLATION! 


LOW PRICE PLUS 


1. Additional wiring space for 
more liberally rated conductors 


2. Increased current-carrying ca- 
pacity 


3. Bonderized plus baked-on alu- E 
minum paint for increased cor- @ This new four-terminal standardized socket, Type R-1, 
covers with one catalog item the widest practicable range 
of applications and ratings for single-phase metering. It 
reduces the number of items to be stocked, increases inter- 
changeability, and provides for future growth. 
Detailed specifications and installation suggestions are 
available from your nearest G-E representative. Consult 
. him today, or write for Bulletin GEA-5147. A tus Dept. 
"Ones . hs F - Apparatus Dept., 
5. One-piece snap-action stain General Electric Company, Schenectady 5, N. Y. 


rosion resistance and longer 
life 

4. Base is die-cast for strength 
and permanency of dimensions 


less-steel ring. No tools re- 
quired for installing this quick- 
hitch ring. 
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various modifications and extra features 
are presented in this booklet, including 
dimensional data, electrical characteristics 
regarding torque, temperature rise, and 
duty cycle. Copies are available upon re- 
quest to the company. 


NEW PRODUCTS ee 


“HiperCore” Distribution Transformer. 
A new “HiperCore” transformer is being 
produced by the Moloney Electric Com- 
pany, in both conventional and CSP types. 
Wound cores, of high-permeability oriented 
silicon steel, having a 30 to 35 per cent 
greater flux carrying capacity are used, 
which results in an up to 30 per cent de- 
crease in the weight and size of the trans- 
former. The new transformers also have 
improved short-time overload characteris- 
tics, providing peak load performance and 
longer life, reduced coil mass, and the 
extensive use of coiling ducts. They are 
available in sizes of 50 kva and smaller, 
in voltage classes of 15 kv and lower. For 
further information, write the Moloney 
Electric Company, St. Louis 20, Mo. 


Servo Analyzer. The Flight Research 
Engineering Corporation has introduced a 
new general purpose servomechanism and 
automatic control system test instrument, 
called the “Servo Analyzer—Type 5.” 
The instrument may be used to measure 
the dynamic response of servos, amplifiers, 
or networks which use either d-c or 400- 
cycle a-c error measuring devices. It is 
suitable for testing servos whose resonant 
frequencies are in a range between 1/10 
and 60 cycles per second. When connected 
to a servo system under test, the analyzer 
provides data which otherwise could be 
obtained only by lengthy computation. 
Further information may be obtained by 
writing to the Flight Research Engineering 
Corporation at Richmond, Va. 


IRC Resistor. A new insulated fixed 
composition resistor has been produced 
by the engineering and research depart- 
ments of International Resistance Com- 
pany. Designated as Advanced Type 
BT, the resistor is being produced in 
1/3, 1/2, 1, and 2-watt ratings—equivalent 
to JAN types, RCIO, RC20, RC30, and 
RC47, It meets joint Army-Navy re- 
quirements under JAN-R-77 specifications. 
The type BTR resistor body measures 
3/32 inch X 13/32 inch, and is furnished in 
+5, 10, and 20 per cent tolerances in 
Radio Manufacturers Association resistance 
ranges. ‘Temperature coefficient varies 
from 2 to 14 per cent per degree centigrade. 
Voltage varies between zero and 27 
per cent per volt. For short periods, 
overloads of 50 per cent to 100 may be 
applied without damage to the Advanced 
BT, and 5 second overloads of 2.5 time 
rated load result in negligible resistance 
changes. Write for Technical Bulletin 
B-1, the Internatienal Resistance Com- 
pany, 401 North Broad Street, Phila- 
delphia 8, Pa. 


HIGHLIGHTS ...2..%. 


AIEE Conferences. The popularity of the 
technical conference type of meetings 
where a limited field is explored thoroughly 
seems to be growing. Four of these 
gatherings have been scheduled for the next 
few months. Programs for the AIEE con- 
ference on industrial application of elec- 
tron tubes (pages 349-50), the AIEE confer- 
ence on rubber and plastics industries (page 
352), and the AIEE conference on the textile 
industry (pages 352-3) appear in this issue. 
The program of the AIEE conference on 
materials handling (page 353) is scheduled 
for the May issue. 


South West District Meeting. ‘What 
Electrical Engineers Are Doing to Meet the 
needs of the Growing Southwest,” is the 
theme of the AIEE South West District 
meeting which is being held in Dallas, 
Tex., April 19-21, 1949. The tentative 
program for this meeting appears in this 
issue (pages 350-1). 


AIEE PROCEEDINGS. A new AIEE 
PROCEEDINGS order form which lists 
those winter meeting technical program 
papers that will be included eventually in 
AIEE TRANSACTIONS appears in the 
advertising pages of this issue (pages 25A— 
26A). Order forms already published that 


are still being accepted are listed elsewhere 


on this page. 


Winter: Meeting Report. The remainder 
of the winter general meeting news report 


appears in this issue (pages 354-67). Quite 
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a number of conference papers were fea- 
tured at this meeting. Brief authors’ 
digests of most of these also are included in 
this issue (pages 328-46). 


Modern Automatic Irons. The modern 
automatic iron combines both the latest 
technical developments and _ up-to-the- 
minute styling. This is a far cry from the 
first electric irons of 50 years ago which 
were little more than old-fashioned top-of- 
the-stove irons with a heating element and 
cord added (pages 303-07). 


Television Receivers. Ten million tele- 
vision receivers will be in use by the end of 
the next five years. This article covers the 
amount and nature of the load required by 
these television receivers. As pointed out, 
this increased load should be most welcome 
to an expanding electric power industry 
(pages 297-3). 


Transporting Natural Gas. One billion 
kilowatt-hours are consumed yearly by the 
‘‘Big and Little Big Inch’”’ gas lines, which 
transport natural gas from Texas and 
Louisana to New York and New Jersey. 
These line were built during the war to 
carry crude oil and refined petroleum 
products. Plans and methods of convert- 
ing the equipment and lines are described 
in this article (pages 295-307). 


Electro-optical Shutter. Components of 
the electro-optical camera, which uses a 
Kerr cell as a shutter, are described in 
detail. A photographic record of the 
electrical vaporization of a fine wire taken 
with an effective exposure time of 0.000,- 
000,04 second is shown. Comments are 
made on the ultimate possibilities and 
future applications of the shutters for ultra- 
high-speed photography (pages 282-8). 


Electronic Digital Counters. The ability 
to count individual items at the rate of a 
million or more per second has been 
achieved through the application of elec- 
tronic circuits in this field. Their tremen- 
dous speed more than makes up for their 
complicated systems. ‘The counters, which 
have many purposes in large computers, 
are explained in detail (pages 309-74). 


Co-operative Education. The first pur- 
pose of the co-operative plan of education is 
‘*to benefit the individual student directly 
by providing for him in industry an essen- 
tial educative opportunity unavailable in a 
campus-confined curriculum.” A descrip- 
tion of the plan as it operates at the under- 
graduate level is presented by a professor of 
electrical engineering (pages 279-87). 


AIEE PROCEEDINGS 


Order forms for current AIEE PRO- 
CEEDINGS have been published in ELEC- 
TRICAL ENGINEERING as listed below. 
Each section of AIEE PROCEEDINGS con- 
tains the full, formal text of a technical 
program paper, including discussion, if 
any, as it will appear in the annual 
volume of AIEE TRANSACTIONS. 

AIEE PROCEEDINGS are an interim 
membership service, issued in accordance 
with the revised publication policy that 
became effective January 1947 (EE, Dee 
46, pp 567-8; Jan °47, pp 82-3). They 
are available to AIEE Student Members, 
Associates, Members, and Fellows only. 

All technical papers issued as AIEE 
PROCEEDINGS will appear in ELEC- 
TRICAL ENGINEERING in abbreviated 
form. 


Location of 


Order Forms Meetings Covered 


Apr 48, p 49A Winter general (1948) 


Great Lakes District 
Aug ’48, p 45A {North Eastern District 
Summer general 


Pacific general 


OR ae Neale Eastern District 


Midwest general 
De? eee District 


Apr ’49, p25A Winter general (1949) 


Direct Lightning Strokes. A discussion 
on transmission line design and perform- 
ance based on direct lightning strokes is 
presented in this article. Curves, based on 
stroke current probability data and taking 
into account line parameters, are included 
(pages 317-24). 


Transistor Credit Due. Because of an 
inadvertence in the recasting and proof- 
reading of the article, “The Transistor— 
A New Semiconductor Amplifier,’ (ZE, 
Mar ’49, pp 215-27) W. G. Pfann and R. J. 
Kircher failed to receive credit for their 
contributions to the development of these 
devices. The authors wish to point out that 
the design and processing of the type A 
transistor follow closely those of an earlier 
model which -was developed by Pfann. 
This model subsequently was modified by 
Kircher to adopt it to the present socketing 
scheme. 


Misprint. A correction is in order in the 
third line of the caption to Figure 2 which 
appeared with the digest, ““A 24,000-Rpm 
Alternator for Aircraft,” by T. J. Martin 
(EE, Mar ’49, p 243). A misplaced decimal 
makes the alternator 6.25 kva. It should 
have appeared, of course, correctly as 62.5 
kva. 
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YOU CAN DEPEND ON 


YOU CAN GET mmodicte Voliveny A 


GLASS 


Aint 


WD seon Glass Tapes take many of the “ifs” out of electrical construc- i 
tion—by protecting your units against: e 
EXCESSIVE MOISTURE—will not swell or disintegrate from con- | 

tact with moisture. Glass fibers are nonabsorbent. H 

DIRT, DUST, CORROSIVE ACIDS—unaffected by most corro- N 
sive vapors or acids. Ideal for “tough” operating conditions. Y) 
HIGH TEMPERATURES —will not burn. Resist temperatures I | 
above safe operating range of high-temperature varnishes. I | 
IY 
i 
| 


ASK ABOUT 
OUR QUALITY 


A-225 
GLASS TAPES 


OVERLOADING—high heat conductivity helps to remove heat 


from “hot spots” to cooler areas for dissipation. 


In addition, the high mechanical strength of Imcor Glass Tapes is 
an added advantage where space is at a premium. 


[ ie S U f A | | DETROIT 2 DAYTON 2 
15 Lawrence Ave. 120 W. Second Si. 


Phone TOwnsend 8-2507 Phone Michigan 1391 


MANUFACTURERS CORPORATION MILWAUKEE 2 


312 E. Wisconsin Ave. 
Phone DAly 8-5359 


*CHICAGO 6 *CLEVELAND 14 *MINNEAPOLIS 3 PEORIA 
565 W. Washington Blvd. 1231 Superior Ave., N. E. H. A. Holden, Inc. W. C. Johnson 
Ph 1208 Harmon Place 101 Heinz Court 
one Phone Phone Geneva 5353 Phone 2-7786 


CEntral 6-7320 Superior 2310 
* Local Stocks Available 
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TYPE XX—Center Break 
7.5 through 230 Kv. 


Designed primarily for use on installations where 
phase spacing or operating room is limited. 


EASILY OPERATED ... Insulator stacks, driven by crank 
and link mechanism, rotate in opposite directions to open 
the switch with a shearing action that easily breaks ice 
accumulations. 


SILVER-INLAID, PROTECTED CONTACTS .. . Nor-ferrous 
housing provides corona shielding and sleet protection for 
contacts. Heavily silver-plated blade produces low resist- 
ance contact. Contact springs, out of current path, maintain 
positive pressure. 


Type XX Switches are made in standard voltage ranges 
from 7.5 through 230 Kv., 400 through 1200 Amps. 


TYPE GK-5 


For Sub-Station and Line Dis- 
connect Service up to 287 Kv. 


LARGE AREA CONTACTS provide maximum thermal 
capacity. 

SILVER CONTACT SURFACES maintain lower contact resist- 
ance by preventing copper oxidation. 


CONTACTS WIPE CLEAN WITHOUT ABRASION ... Blade 
and clip contacts engage with gentle wiping action that 
cleans surfaces without abrasion. 


HIGH CONTACT PRESSURE APPLIED AFTER CLOSING... High 
pressure is attained between blade and clip by the final 
=e movement of operating mechanism. This pressure is at- 
wiping PRESSURE ieee = ee tained without abrasive movement between blade and clip 

contact surfaces. Contact pressure is released before blade 
Moves in opening operation. 


Diagram shows Type GK-5 contact mechanism. After clos- 
ee ing motion is completed, cam-actuated control rod causes 
aaaee CONTACT CLIP ACTIVATING ROD toggle links to expand against the leaf springs and transmit 


TONGUE COVER ‘ 
igh pressure to the contact surfaces. 
TYPE GK-5 CONTACT PRESSURE APPLIED high p 


RECHAUCE 


AprIL 1949 Please mention ELECTRICAL ENGINEERING when writing to advertisers 


llicone 
LO 


SILICONES 


CWS 


100% more pull per unit size 


We're dependent upon mechanical muscles in 
the form of solenoids activated by automatic 
or finger-tip control. But there’s a limit to the 
amount of work even mechanical muscles can 
do. That limit is set by restrictions on size or 
weight and by the heat stability of the insu- 
lating materials used in winding the coil. 


PHOTO COURTESY B/W CONTROLLER CORPORATION 


Silicone insulated ‘‘Hi-Power’’ small space sole- 
noids operate continuously in either 25 cycle 
110 to 220 volt or 60 cycle 110 to 550 volt service. 


Use of heat-stable Silicone Insulation has 
enabled engineers at B/W Controller Corpo- 
ration of Birmingham, Michigan, to give you 
almost twice as much power without increasing 
‘the size or weight of their small space solenoids. 
For example, the new B/W “Hi-Power” solenoid 
has a push or pull of 32 pounds at 100% 
voltage compared with 17-18 pounds for a 
comparable Class A” solenoid. 


This increase in power per unit size is made 
possible by the exceptional heat stability of 
Dow Corning Silicone Insulation. This new class 
‘of electrical insulation gives long and con- 
tinuous service at temperatures in the range of 
200-260° C. “Hi-Power” solenoids operate 
‘continuously in 25 cycle 110 or 220 volts as well 
as in 60 cycle service up to 550 volts. DC 
Silicone Insulation also assures efficient op- 
eration in spite of high ambient temperatures, 


And Dow Corning Silicone electrical insulation 
gives you more power per pound in other 
kinds of electrical equipment including motors, 
transformers, and generators. For more infor- 
mation, call our nearest branch office or write 
for our new collection of case histories on 
Silicone Insulation, pamphlet No. G7-A-2. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


Atlanta © Chicago @ 
New York @ 


Cleveland @ Dallas 
Los Angeles 


In Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Ltd., London 
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INDUSTRIAL NOTES .... 


Westinghouse Atomic Division Appoint- 
ments. Willam E. Shoupp, distinguished 
nuclear physicist, recently was named direc- 
tor of research for the Westinghouse Elec- 
tric Corporation’s new Atomic Power Divi- 
sion, and Robert A. Bowman, engineer, 
was named manager of engineering. Both 
men will help guide the division’s activi- 
ties, which will include construction and 
testing of an atomic power plant for the 
propulsion of naval vessels. Under the 
contract recently awarded to Westinghouse 
by the Atomic Energy Commission, a 
nuclear reactor for shipboard use will be 
engineered in the Pittsburgh area. 


Arthur D. Little Elections. Professor 
Thomas K. Sherwood, dean of engineering 
of Massachusetts Institute of Technology, 
and Doctor Bruce S. Old, staff member of 
Arthur D. Little, Inc., Cambridge, Mass., 
were elected to the board of directors of that 
company, which is a research and engineer- 
ing organization. In his report to stock- 
holders, Earl P. Stevenson, president of 
Arthur D. Little, stated that the volume of 
research and engineering projects con- 
ducted for clients in 1948 reached a new 
high level. He also reported that addi- 
tional blast furnaces were converted dur- 
ing 1948 to high top pressure operation, a 
technique which his company is licensing to 
the steel industry. One steel company has 
reported that because of conversions to 
pressure operation its pig iron capacity was 
increased by 180,000 per year in 1947 and 
1948. 


S and C Appointment. The S and C 
Electric Company has announced the 
appointment of Lawrence M. Rudbeck as 
sales engineer for the Indiana, Western 
Kentucky, Southern Illinois territory, with 
headquarters at 310 Test Building, 54 
Memorial Circle, Indianapolis 4, Ind. 


Dedrick Joins Sylvania Research Staff. 
Doctor J. R. Dedrick, formerly associate 
professor of powder metallurgy at the Uni- 
versity of Cincinnati, has been appointed 
section head of the advanced development 
group at the metallurgical research labora- 
tories of Sylvania Electric Products, Inc. 


Indiana Steel Promotion. Robert F. 
Smith, vice-president and sales manager of 
The Indiana Steel Products Company, 
Chicago, Ill., has been appointed to the 
newly created post of vice-president and 
general manager. Smith’s previous post 
will be filled by Frank A. Hayden, formerly 
eastern sales manager of the company. 


Cornell-Dubilier Sale; Appointments. 
Paul H. Burgage, Jr., formerly purchasing 
agent for the Cornell-Dubilier Electric Cor- 
poration of South Plainfield, N. J., has 
been advanced to the post of director of 
purchases, The position includes super- 
vision of purchasing in all six Cornell- 
Dubilier plants. Other appointments are 


those of Alfred S. Gartner as assistant to 
Arthur Williams, sales manager of the 
capacitor manufacturing division, Charles 
H. Caine, now vice-president of the new 
Cornell-Dubilier midwest direct factory 
sales office at 605 North Washington Ave- 
nue, Chicago, IIl., and Vernon C. Mac- 
nabb, who will represent the company in 
Michigan. 


G-E News. General Electric Company 
recently opened a new and greatly ex- 
panded apparatus service shop in Seattle. 
It is one of the most modern in the com- 
pany’s cross-country chain of 29 service 
shops, and has been staffed and designed 
to give round-the-clock service every day of 
the year to users of motors, turbines, gen- 
erators, controls, and other electric appara- 
tus. At Schenectady, E. D. McArthur has 
been appointed head of GE’s research 
laboratory’s high-frequency electronics divi- 
sion; at Bridgeport, Lewis R. Mellem has 
been named acting commercial engineer of 
the GE range and water heater division; 
at Montreal, Quebec, Canada, it was an- 
nounced that in order to avoid confusion 
among medical and industrial users of 
X-ray, the name of the Victor X-ray Cor- 
poration of Canada, Ltd., has been changed 
to General Electric X-Ray Corporation 
Limited, paralleling the name of its United 
States affiliate. 


New W. N. Matthews plant. The W. N. 
Matthews Corporation of St. Louis, Mo., 
manufacturers of electric distribution equip- 
ment, have completed and now are occupy- 
ing their new plant and offices at 3850 Delor 
Street. It is expected that due to the addi- 
tion of new machinery, and the resulting 
greater efficiency in handling materials, 
production definitely will increase. 


Safety Equipment Laboratory. Research 
and development of safety equipment for 
all industries, including the electrical 
industry, will be undertaken in a new 
laboratory, the largest of its kind, to be 
built at Pittsburgh by the Mine Safety 
Appliances Company. George H. Deike, 
president, explained that activities of 
scientists there will be co-ordinated with 
those of the United States Bureau of Mines, 
United States Public Health Service, Indus- 
trial Hygiene Foundation of Mellon Insti- 
tute, Harvard School of Public Health, the 
new School of Public Health at the Univer- 
sity of Pittsburgh, and fellowships at other 
leading universities. 


U. S. Rubber Appointments. Frederick 
P. Combier has been named sales manager 
and Robert C. Cassidy chief engineer for 
Uskon electric heating panels, a product of 
the wire and cable department, United 
States Rubber Company. Uskon is a new 
method of home radiant heating employing 
conductive rubber panels in the ceiling. 


(Continued on page 20A) 
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The FIRST NEOPRENE- 


— JACKETED SERVICE» 
ENTRANCE CABLE 


Accepted by UNDERWRITERS’ LABORATORIES” 
and with Leteg@ex< Insulation 


You’ve never seen a service entrance cable like High Current Test: Cable did not flame, ru 
this! Neither had Underwriters’ Laboratories. ture, nor warp excessively. sollaal 


This t new U.S. Product the de- A P 
wisest fia Behe that seal ae fonicon aa ea Di-electric strength: No electrical breakdown 


Underwriters’ put the cable through a rough as a result of this test. 
series of tests. Here are the results: Conductor Pull-Out tests: Using 3 different 
Dripping of compound at high temperatures: connectors, the U.S. Cable held 3 times better 
None. than standard design cables. 
Bending at low temperature: No damage Rough Handling at Low Temperatures: A coil 
sustained. of the new cable was wrapped as if for ship- 
Flame Test: No burning of the paper indicator, ment and then exposed for 5 hours to a 
nor any persistence of flame after last appli- temperature of minus 34.4 C. It was then 
cation of the test flame. dropped 8 feet to a concrete floor. There were 


no breaks or cracks in the Neoprene sheath 
as a result of this test. 


NOMINAL DIMENSIONS Abrasion: In testing the abrasion resistance of 
the outer covering, the New U.S. Cable 
NEOP, JACKETED aE aan, proved to be over 10 times more resistant than 

346 ste tk ‘56 x 86 that of conventional design. 
276 & 178 AS x 73 55 x .85 Send today for information on this great new cable. 
378 -38 x .62 50 x .76 Electrical Wire and Cable Department, United 


States Rubber Company, 1230 Avenue of the 
Americas, New York 20, N. Y. 


MADE ONLY BY 


Note smaller diameter of this new cable, compared to diameter of standard braid. 


SPONSORED BV 
National Board of Fire Underwriters 


207 BAST OHIO STREET. CHICAGO 


UNITED STATES 
RUBBER COMPANY 
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A WISE ELECTRONIC INVESTMENT FOR 
ELECTRICAL ENGINEERS BEGINS WITH A 


Type 281-A 


Type 286-A 


% Here’s why: For your cathode-ray 
indicator needs you have available, for 
example, the extremely useful Du 
Mont Type 281-A. This basic cathode- 
ray instrument is adaptable to almost 
any application because it permits a 
choice of time bases from any external 
source—linear, logarithmic; driven, 
recurrent. Also, the brilliant traces 
of its Du Mont Type 5RP-A Cathode- 
ray Tube make it capable of display- 
ing the fast writing rates of single 
transients. 


The utility of the Type 281-A may be 
still further extended by the avail- 
ability of external power supplies, 
such as the Du Mont Type 286-A, for 
examining extremely high writing 
rates. By increasing the accelerating 
potential to 29,000 volts, the Type 
281-A becomes what is probably the 
fastest writing and brightest cathode- 


DU MONT 


OSCILLOGRAPH 


A packaged combination. 


ray instrument in the world. Writing 
rates in excess of 400 inches per micro- 
second are then available! 


A further advantage: all of the use- 
fulness of permanent records can be 
obtained with oscillograph-record 
cameras such as the Du Mont Type 
314-A or 271-A, both of which are 
specifically designed for the purpose. 


This varied combination of Du Mont 
equipment is illustrative of the full 
line of Du Mont instruments and 
tubes—including dual-beam oscillo- 
graphs, wide-band oscillographs, po- 
lar-coordinate indicators, power sup- 
plies, accessories—at prices from one- 
hundred to five-thousand dollars. 
And always a wise, lasting investment 
when you begin with a Du Mont 
instrument or tube! 


DETAILED LITERATURE ON REQUEST: EQUIP- 


MENT DEMONSTRATED. 


NO OBLIGATION. 


ALLEN B. DU MONT LABORATORIES, Mi Soon N. ae 
ALBEEDU, NEW YORK, N. 
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New Publishing Company. The Newton 
Publishing Corporation, sole agent in the 
United States for the Swiss Publishing 
House, Verlag Birkauser, Basle, has been 
established at 114 East 32d Street, New 
York 16, N. Y. Books already available 
represent the latest scientific and technical 
works in German, written by the leading 
scientists in Europe, as well as many of the 
most important scientific periodicals pub- 
lished in Europe today, such as “‘Experi- 
entia,” and “Elemente der Mathematik.” 


Allis-Chalmers Appointments. New ap- 
pointments in the Allis-Chalmers steam 
turbine department are C. A. Robertson, 
engineer in charge of test and engineering 
calculations groups, engineering section, 
and W. F. Dueringer, supervisor of service 
engineering, sales section. 


A. F. Metz Elected Okonite’s President. 
Albert F. Metz was elected president and 
general manager of The Okonite Company, 
Passaic, N. J., at a recent board of directors’ 
meeting. Metz, formerly vice-president 
and treasurer, replaces Frank C. Jones, who 
died in January. The board also elected 
Stephen A. Wilson, the company’s general 
counsel, as a director, and Donald R. 
Stevens as executive vice-president, and a 
member of the executive committee. 


Westinghouse Appointment. Westing- 
house Electric Corporation has appointed 
C. H. Bartlett as manager of power trans- 
former sales of the Westinghouse Trans- 
former Division at Sharon, Pa. Bartlett 
will supervise sales activities of power trans- 
former 501 kva and above, converter, recti- 
fier, regulating and grounding transformers, 
and current limiting reactors for his divi- 
sion. 


Audio Development Staff Addition. 
Robert M. Hanson has been assigned to the 
engineering staff of the Audio Development 
Company, of Minneapolis, Minn., in the 
position of chief engineer. 


$3,000,000 Goodrich Plant. First unit of 
the new $3,000,000 general chemicals 
manufacturing plant of B. F. Goodrich 
Chemical Company, at Avon Lake, Ohio, is 
scheduled to start operations in the second 
quarter of 1949. New plasticizers for vinyl 
and synthetic resins will be the first prod- 
ucts made in the plant, which will produce a 
number of general chemicals. 


Eastman Kodak Promotions. William 
A. Hallett has been made assistant super- 
intendent of the engineering and main- 
tenance shops of the Eastman Kodak Com- 
pany, at Kodak Park, Rochester, N. Y., 
and Walter C. Strakosh assistant super- 
intendent of the engineering and main- 
tenance planning department. 


Electric Trolley Production Reaches 
Peak. According to an industry survey 
published in the annual review edition of 
Bus Transportation magazine, the electric 
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trolley coach industry in 1948 topped all 
previous production figures by delivering 
to operating companies 1,426 vehicles. As 
a result of this record’ delivery, there are 
now 5,698 trolley coaches in operation in 66 
United States cities. 


Ohio Brass Elections. At the recent 
directors’ meetings of The Ohio Brass Com- 
pany of Mansfield, Ohio, W. A. Springer 
was elected vice-president and treasurer, 
and Ephraim H. Brown was elected secre- 
tary. All other officers were re-elected. 
It was also announced that Louis J. Ott had 
been appointed general sales manager, and 
R. A. LeFevre advertising manager. 


NEW PRODUCTS ee 


Aluminum Counter Tube. Radio Manu- 
facturers Association type designation 
1B85 has been assigned to the new alumi- 
num beta-gamma counter tube designated 
by The Victoreen Instrument Company 
to replace the thin-walled glass tubes 
previously used in laboratory and field 
radiation measuring instruments. The 
Thyrode 7B85 operates at 900 volts, 
plateau length is not less than 200 volts 
and the plateau slope does not exceed three 


AT 15,000 VOLTS 


This insulator, designed for use in luminous tube sigr 
work, carries a secondary of 15,000 volts with assured 
safety. Further, it will not carbonize nor corrode under 
long years of service and is unaffected by heat, cold, 
fumes, moisture and most acids. Designing and produc- 
ing tough, sturdy insulators with high efficiency factors 
is the every-day job of Universal engineers and crafts- 
men. If your insulator requirements involve special de- 
signs or specifications, a Universal engineer will be 
glad to assist you. No obligation, of course. 


ue UNIVERSAL 


1560 EAST FIRST STREET 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 
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per cent per 100 volts. Nominal recovery 
time is 100 microseconds; minimum 
operating life is 10® counts with life test 
end point plateau 850 to 950 volts. For 
further information, write to The Vic- 
toreen Instrument Company, 5806 Hough 
Avenue, Cleveland 3, Ohio. 


Electrical Operation Checker. Opera- 
tion of electrical components at rated, 
under, and over voltage may be checked 
rapidly with a recently developed test 
instrument manufactured by Eastern 
Transformer Company, 147 West 22d 
Street, New York 11, N. Y. Two controls 
are provided in the instrument; one 
adjusts the output to the nominal voltage 
required for the test, the other adjusts the 
output to the required under or over 
voltage. Eleven nominal voltages are 
available. Each unit is made to the 
customer’s specifications. Nominal output 
voltages which are available are 110, 208, 
220, 380, 440, and 550 volts, and any of 
these voltages may be varied 10 or 20 
per cent over or under nominal voltage. 
Further information may be obtained by 
writing directly to the Eastern Transformer 
Company. 


General Electric Developments. A new 
7-pin miniature electronic tube type 
GL-5610, now is being manufactured by 
the General Electric Company. Under 
maximum ratings, the plate voltage of the 


GL-5610 is 300 volts, with a place dissipa- 
tion of three watts. Operation charac- 
teristics include heater voltage, 6.3 volts; 
plate current, 17 milliamperes; and plate 
resistance, 3,500 ohms. Further informa- 
tion is available from the Tube Divisions, 
General Electric Company, Schenectady, 
N. Y. Another recent development at 
GE is a new 3-kilovar secondary capacitor, 
designed for use on 240-volt house feeder 
circuits where the use of such devices 
previously could not be justified for 
economic reasons. Priced at approxi- 
mately 60 per cent of the price per kilovar 
of the previously available 240-volt ca- 
pacitors, the new capacitor is a complete 
redesign of existing models. Rated at 
240 volts, single phase, 60 cycles, it features 
a hermetically sealed aluminum alloy 
case which has two stud-type porcelain 
bushings. Small, and light in weight, the 
unit is designed for on the pole mounting. 
Manufactured only in the 3-kilovar size 
but additional units can be added if more 
than that capacity is required at any one 
location. Additional information is avail- 
able by writing to General Electric Com- 
pany, Schenectady 5, N. Y. General 
Electric also recently brought out a new 
luminaire equipped with a built-in photo- 
electric control which responds to changes 
in the prevailing light level and turns the 
lamp on and off as conditions of visibility 
demand. The Form 110 luminaire has a 
standard optical system and mountings, 
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The extra cost and wasted time of 
just one wrong guess in the height 
of an object will more than pay for 
one or two Matthews Teleheights. 
Anyone can use this handy little in- 
strument and it will save valuable 
time in quickly and accurately figur- 
ing heights of poles, trees, wires, 
buildings or other high objects. No 
moving parts. Heavy leather carry- 
ing case fits vest pocket or it can be 
attached to belt by loop provided 
on back of case. Used by power 
companies, municipalities, electri- 
cal contractors, telephone and tele- 
graph companies, railroads and 
lumber companies. 


Try one at our risk of your approval. 
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- Specialists in Controlled 
_ Rectifiers Since 1935 


with POSITIVE 
MECHANICAL 
INTERLOCK 


SEPARABLE 4 
CONNECTORS 


SHORTING 
MECHANICAL MAKE- SWITCH 
BEFORE-BREAK 
SPRING CONTACTS 


TO 
EQUIPMENT 
TERMINAL 

BOARD 


for Multiple Circuit 


Controlling and 


Switching 


KEY NORMAL 


You'll get simple, safe, positive operation in multiple 
circuit controlling and switching with Power Equipment 
Push Keys. Developed for a wide range of communica- 
tions applications, they're designed around a fool- 
proof mechanical interlock which effectively prevents 
dual operation. By a patented system of cams, it is 
impossible for two keys of any one strip to be in de- 
pressed position at the same time. One key is auto- 


KEY OPERATED 


matically disengaged before a second key can be 
locked into place or make its contacts. Simple, compact, 
self-restoring. Provides faster, more convenient switching. 
Eliminates patching cords and cord maintenance. Equipped 
with separable connectors for easy plug-in type assembly, 
and colored plastic buttons for quick circuit and equip- 
ment identification. Write today for complete information 


and application data. 


POWER EQUIPMEN 


55 ANTOINETTE STREET DETROIT 2, MICHIGAN 
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and is designed especially for residential 
suburban and traffic circle lighting. For 
further information write for bulletin 
GEA-5141, General Electric Company, 
Schenectady 5, N. Y. 


Vibration Measurement Equipment. 


Massa Laboratories, Inc., of 3868 Car- 


negie Avenue, Cleveland 15, Ohio, have 
produced a new Massa model GA-1006 
vibration measurement equipment, which 
employs an accelerometer which is de- 
signed to give a uniform electrical output 
for constant acceleration over the entire 
frequency range ten cycles to 20 kc. Its 
output is linearly proportional to mechanical 
vibrations corresponding to accelerations 
ranging from less than 0.001 g. to more than 
100 g. The accelerometer responds only 


GENERAL ELECTRIC PRECISION INSTRUMENTS — 


Type PM-10 Multielement Osgillograph 


For Increasing the Scope of Your Investigations, Design, 


and Testing— 


The PM-10 oscillograph has provided the answer to 
many baffling electric and nonelectric problems. You can 
use it separately for laboratory-type measurement of elec- 
tric quantities. And, with auxiliary detectors, you can 
measure such nonelectric quantities as stress, 


sound, pressure, and vibrations. 


Important PM-10 Conveniences— 


strain, 


1. Simultaneous viewing and recording of as many as 


twelve separate functions. 


2. Frequency response up to 7000 cycles per second. 


3. Timing lines photographed on the film. 


4. Self-contained control rheostats. 


More details are available.* 


PORTABLE PRECISION POTENTIOMETER 
for measuring very low voltages 


Extremely accurate temperature measurements—even 
to a fraction of a degree—are now possible with the General 
Potentiometer. 
primarily for use with thermocouples, this instrument was 
especially designed for use outside the laboratory, yet it 
maintains laboratory accuracy. It can be used to get 
precise data required for determining the efficiency of 


Electric Portable Precision 


turbines, oil burners, and other equipment. 


BECAUSE OF ITS EXTREME ACCURACY it can be used to 
check other high-accuracy thermocouple-type indicating 
and recording instruments, or for measuring any small, 


d-c potentials. 


Intended 


A convenient system of keys is provided to enable readings to be taken rapidly. All contacts 


are enclosed to prevent wear due to dust and dirt conditions, 
The entire instrument is housed in an attractive luggage case of modern design. The gal- 
vanometer element may be removed and used separately. 


*FOR MORE INFORMATION on these two precision instruments, or any of the hundreds of 
other laboratory, switchboard, or general testing instruments made by General Electric, see 
your nearest G-E representative. He will be glad to discuss your particular application. If you 
don’t know where he’s located, write to us. We will pass your inquiry on to him. Sect. 602-147 
Apparatus Dept., General Electric Company, Schenectady 5, N. Y. 


GENERAL (6) ELECTRIC 


602-147 
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to vibrations applied along its principal 
axis and therefore can be used to measure 
the absolute vector components of any 
vibration existing at any point on the 
structure under test. Because the phase 
shift between the mechanical vibration and 
the generated electric voltage is inde- 
pendent of frequency over the entire 
frequency range to 20 kc, very accurate 
transient vibrations may be reproduced 
electrically without changes in wave shape 
of the vibrations. A self-contained power 
supply unit makes the equipment conveni- 
ently portable for field applications. Fur- 
ther information is obtainable upon request. 


Circuit Interrupters Available in Cast 
Iron Enclosures. The Square D Com- 
pany has announced manufacture of cir- 
cuit interrupters in cast iron enclosures, 
which provide a more extensive range of 
application. The enclosures include 
weatherproof, dust-tight, dust-resisting, and 
explosion-resisting types, but do not have 
thermal and magnetic trip features. For 
further information, write the Square D 
Company, 6060 Rivard Street, Detroit 11, 
Mich. 


Magnetic Motor Starter and Motor Con- 
tactor. A new magnetic motor starter 
and magnetic contactor designed to give 
maximum protection to a-c motors up to 
50 horsepower 440 volts, has been placed 
on the market by the Trumbull Electric 
Manufacturing Company, of Plainville, 
Conn. Two features of the new product 
are bimetallic relay heaters, which ac- 
curately will follow the heating curve of 
the motor, and a plastic encased coil, de- 
signed to protect the windings from mois- 
ture, corrosion, and abrasion. The coil 
has a permanent, self-lubricating composi- 
tion impregnated into the plastic that will 
keep the magnet guides sliding smoothly. 
An illustrated bulletin TEC-11 may be had 
by writing to the company. 


Midget Meter. International Instru- 
ments, Inc., of New Haven, Conn. an- 
nounces development of a midget (1-inch) 
meter with a scale arc of 270 degrees, which 
will provide a scale chord even longer than 
that obtainable on conventional meters. 
The instrument has been developed for 
special uses in aircraft applications, oper- 
ates on the same general principles as do 
the conventional D’Arsonval moving coil 
types. For further information concern- 
ing the midget meter, write to L. E. 
Thomas, International Instruments, Inc., 
331 East Street, New Haven, Conn. 


Motor Generator. Kato Engineering 
Company, of Mankato, Minn., has an- 
nounced manufacture of a motor and 
generator assembly which permits obtain- 
ing five or six different frequencies of 
alternating current simultaneously. The 
motor runs at synchronous speed, and a 
silent chain is used to transmit power to 
each of the generator shafts. Further 
information upon request. 


(Continued on page 38A) 


APRIL 1949 


The Coordinated Design and Styling of Westinghouse 
instruments contribute greatly to the space-saving 
arrangement and excellent appearance of this installation. 

For such complex and exacting instrument applica- 
tions, reliability is a ‘‘must’. Every part of Westinghouse 
instruments is completely designed and manufactured by 
Westinghouse to insure proper relation with all other 


e parts. This undivided responsibility and attention to all 

a Ses y ide eC rie details assures you of unfailing performance. 
i What are YOUR electrical measuring problems? 
(levelo ment if) the : Would they include—reliable performance . . , styling 
... Size... readability ... or different types of service 
... portable... switchboard ... panel... recording? 
The vast lines of Westinghouse electrical measuring 
instruments provide you with the answers to all of these 
problems. Every Westinghouse instrument is backed up 


by more than 60 years of skill, “know-how”, and ex- 
perience in every field of industry. 


world. . . employs 
WESTINGHOUSE 


Westinghouse Instruments Also Provide You With 


@ Dials that stay white under @Springs that remain con- 


N STR l| Mi E N | all conditions. stant for life. 
@Magnets that stay perma- @Quick delivery of more 


nent. different ratings and types. 


@ Pivots withhighshockcapac- @Complete Nationwide 
ity and low friction. Service. 


$ 


» 
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Westinghouse instrument specialists are ayailable in the field for 
consultation on your instrument problems. Call your. nearest 
Westinghouse office, or write Westinghous~ Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Pennsylvanm. 

Send for booklet B-2209-A, Communicati§n Instrument Booklet 
B-3283, or Switchboard Instrument Booklet B-3363. 


ry 
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V Shipshaw No. 2 of the Aluminum Company of Canada on 
aa the Saguenay River in Quebec, Canada, is the largest hydro- 
' A electric development in the world contained in a single 

. powerhouse. Twelve giant hydro units, with a total generat- 
ing capacity of 1,200,000 horsepower, are controlled from 
the complex board, shown above. 


the first line of BEUCVEL 


electronic 
voltage 
regulators 


|O iy Sorensen electronic voltage regulators offer 
as much as 0.1% regulation accuracy under 
SIMULTANEOUS line and load changes. 
SIX IMPORTANT SORENSEN FEATURES: 


1. Precise regulation accuracy; 

2. Excellent wave form; 

3. Output regulation over wide input voltage range; 

4, Fast recovery time; 

5. Adjustable output voltage, that once set, remains constant; 

6. Insensitivity to line frequency fluctuations between 50 and 60 cycles. 


The Sorensen Catalog contains complete specifi- 
cations on standard voltage regulators and noba- 
trons. It will be sent to you upon request. 


and company, inc. 
375 fairfield avenue, stamford, connecticut 


DO YOU KNOW THE DIFFERENCE 
BETWEEN “ELECTRIC” & “ELECTRICAL”? 


Electrical means related to 


Electric means containing, 
producing, arising from, ac- 
tuated by, or carrying elec- 
tricity, or designed to carry 
electricity and capable of so 
doing. 


or associated with electricity 


but not having its properties 


or characteristics. 


Definitions of some 4000 electrical terms—an invaluable aid 
to engineers, editors, scientists, technicians, and teachers—are 


published in the 


American and Canadian Standard— 


DEFINITIONS OF ELECTRICAL TERMS 


Price : $1.00 
($1.25 outside postal USA) 


Published by 


American Institute of Electrical Engineers 
33 West Thirty-Ninth St., New York 18 
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RCA Carfone. A new 2-way mobile radio 
transmitter-receiver, designed to operate in 
the 152-174-megacycle band, recently was 
announced by the Radio Corporation 
of America. The new Carfone makes it 
possible to operate in channels between 
stations now on the air without “‘spillover” 
into adjacent channels, thus opening new 
facilities to police, fire departments, and 
taxicab and trucking fleets. Controls and 
loud-speaker are combined in a single com- 
pact unit for attachment under the dash- 
board; the receiver itself is contained in a 
single metal-shielded unit slightly larger 
than a shoebox. A newly developed cir- 
cuit for automatic modulation control 
locks the voice input level at a constant 
amplitude. Further information is available 
by writing directly to the Radio Corpora- 
tion of America, RCA Victor Division, 
Camden, N. J. 


Stainless Degreasers. A new line of com- 
pletely automatic, push-button controlled 
vapor degreasers, on which all surfaces ex- 
posed to solvent vapors are protected by 
stainless steel, now are being manufactured 
by the Circo Products Company of Cleve- 
land, Ohio. The Circo degreasers also 
feature a 20 per cent increase in work ca- 
pacity and a built-in resevoir tank for liquid 
solvent flushing and for automatically 
restoring solvent to proper operating level 
in the tank. Additional information upon 
request. 


Magnetic Amplifiers. The Vickers mag- 
netic amplifier is a device for increasing, by 
means of a magnetic core, the power as- 
sociated with a signal, through control by 
the amplifier input of a larger amount of 
a-c power supplied by a local source to the 
amplifier output. The fundamental con- 
trol schemes employed in these applications 
involve general use of tubeless amplifier 
circuits. They are widely applicable in 
industrial or commercial fields. D-c con- 
trol is advantageous, but a-c phase or 
amplitude control is feasible if reduced 
gainis permitted. Ifultimate performance 
is required with a-c signal, a demodulation 
circuit should be added and d-c control 
employed. It is a completely static device, 
and power supply requires no rectifiers or 
filters, consisting merely of the single-phase 
or polyphase a-c line voltage. Additional 
information may be had by writing to 
Vickers Electric Division, Vickers, Inc., 
1815 Locust Street, St. Louis 3, Mo. 


Resistant Rubber Compounds. The 
Stalwart Rubber Company has produced a 
new line of synthetic rubber compounds 
developed specifically to resist. chemical 
action of petroleum products, and other 
industrial and commercial. lubricants. 
Buna N, Hycar, or Neoprene-based, the 
compounds can be fabricated into gaskets, 
sleeves, washers, tubing, molded products, 
and extruded cross sections. Rubbers hay- 
ing tensile strength from 500 to 2,500 
pounds per square inch, durometer hard- 
ness from 40 to 90, and elongations from 
100 to 600 per cent can be supplied accord- 
ing to specifications. These rubbers are 
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Latest Development in 


SORGEL Unit Sub-Stations 
We Hd woy 


In the old conventional 
way, a transformer im- 
mersed in oil was used with 
the various switches, fuses 
and fittings, assembled and 
connected together on a 
framework. 


On account of the fire 
hazard of the oil, and the 
large amount of space re- 
quired, this type of Sub- 
Station was usually placed 
outside the building. Ex- 
posed high voltage made it 
necessary to enclose the 
complete installation with- 
in a high protecting fence. 
Maximum efficiency ,;could 
not be obtained, due to 
losses from long runs of 
secondary feeders. 


Wala 


In this new, modern way, a Unit Sub-Station, an air-cooled 
transformer, complete with all the necessary switches and 
circuit breakers, all enclosed in a steel case, are available in a 
packaged unit. There are no other parts to buy and assemble. 
Because this air-cooled transformer does not have the fire 
hazard, and all electrical connections are safely enclosed in 
steel, the complete Unit Sub-Station is placed inside the build- 
ing, close to where the power is required, eliminating long, 
costly secondary feeders. These modern Sorgel Unit Sub- 
S O R G E L E HE E C T R | ¢ G Ge Stations are compact and require considerable less space than 

the old type Sub-Stations. Available in sizes 100 to 2000 
846 West National Ave., Milwaukee 4, Wis. Kv-a. All voltages up to 15,000 volts. ; 
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Helpful 
engineering data 
on RELAY TYPES — 

SELECTION — USE — 
CIRCUITS— 
CONSTRUCTION 


...and dozens of 
related subjects 


PRICE $3 PER COPY. 


OVER 15,000 ALREADY IN USE 


ATLANTA « BALTIMORE 
BOSTON «¢ BUFFALO 
CHARLOTTE * CHICAGO 
CINCINNATI «CLEVELAND 
DALLAS « DENVER 
DETROIT * INDIANAPOLIS 
KANSAS CITY 
LOS ANGELES 
MINNEAPOLIS 
MONTREAL 
NEW ORLEANS 
NEW YORK « PITTSBURGH 
ROCHESTER « ST. LOUIS 
SAN FRANCISCO 
SEATTLE 
SYRACUSE * TORONTO 


This 640-page RELAY ENGI- 
NEERING HANDBOOK brings you 
full benefit of Struthers-Dunn’s expe- 
rience in producing millions of relays 
in thousands of types for hundreds of 
uses. Replete with more than 1100 il- 
lustrations, it is the ideal book for 
everyone concerned with modern re- 
lay or timer application, use or main- 
tenance. 


STRUTHERS-DUNN, INC., 150 N. 13th Street, Philadelphia 7, Pa, 


STRUTHERS-DUNN 


Midgets 
Large Power Types 


“Memory” types (mechanical 
latch, electrical reset) 


Sensitive low power 
Instrument controlled 
Polarized 

Vibration resistant 


48A 


5,348 RELAY TYPES 


Write for data on any of the following: 


Industrial motor reversing 

Time delay (inertia, motor- pole) 
operated and thermal) 

Mercury contact 

Direct current 

High-Voltage 

Lamp Control 


Close differential 
Overload 


combinations 


esses 
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Sequence (ratchet and multi- 


Telephone auxiliary signaling 


DB timers for continuous proc- 
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also capable of withstanding temperatures 
ranging from 60 to 225 degrees Fahrenheit. 
Further information is available from The 
Stalwart Rubber Company, 194 North- 
field Road, Bedford, Ohio. 


“Packaged” Generators. The complete 
unit of generator, exciter and built-involtage 
regulatingcircuitrecently announced by Elec- 
tric Machinery Manufacturing Company has 
been extended to include a self-contained 
main generator switch on ratings up to 15 kv. 
No additional switches or controls are neces- 
sary, as the unit is connected directly to the 
load. The complete ‘‘packaged”’ generator 
line features units in single and 3-phase 
ratings up to 150 kw at speeds of 900 to 
1800 rpm. For further information, write 
for publication 2100-115, Electric Machinery 
Manufacturing Company, Minneapolis 13, 
Minn. 


High-voltage Resistor. A new resistor 
manufactured for high-voltage applications 
is now being produced by the International 
Resistance Company, Philadelphia, Pa. De- 
signated as type BTAV this new resistor is 
a variation of the company’s ‘‘Advanced 
BT,” with features that enable it to op- 
erate continuously at much higher voltages 
than the maximum rated voltage of the 
standard BT resistor, and to withstand 
surges up to 6,000 volts. 


TRADE LITERATURE 


Electrical Resistance Heating Elements. 
A technical pamphlet, which describes an 
improved system of electric resistance 
heating, the principles involved, and 
specific applications, has been released by 
the Safeway Heat Elements, Inc., of 76 
Water Street, Middletown, Conn. Copies 
sent upon request to the company. 


Catalog of Technical Books. Free copies 
of the new 1949 catalog of technical books 
“Let’s Look It Up,” published by the 
Reinhold Publishing Corporation, now is 
available. Address requests to 330 West 
42nd Street, New York 18, N.Y. 


Welwyn Resistor Data. An 8-page cata- 
log covering technical data and complete 
price schedules on Welwyn high stability 
carbon resistors, and Welwyn Pyromatic 
resistors may be obtained by writing to 
Welwyn Electronic Components, Inc., 234 
East 46th Street, New York 17, N.Y. 


Micromax Recorders and Controllers. A 
32-page catalog listing a complete line of the 
Leeds and Northrup Company strip-chart 
Micromax recorders and controllers for 
measuring a wide variety of process variables 
is now available. The booklet, ‘‘Micromax 
Model S—Indicating Recorders and Con- 
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“I WONT BREAK 


if it’s a new 


0.2. 


ALL-BAKELITE | 


BUSHING. 


Bounce an O. Z. All-Bakelite Insulating Bushing hard, on a concrete floor — it 
rebounds good as new. Add to its superior strength* these extra features and — 
you’ve got a bushing that’s best by any test! 


@ Smooth rounded edges completely protect wire insulation during pulling 
and when in service. 


@ Clean, deep threads let you spin-on the bushing with a twist of the wrist. 


@ Ribbed outer surface provides a grip for slippery hands and permits 
tapping with a screw-driver. 


O. Z.’s New All-Bakelite Insulating Bushings are fully approved by Under- 
writers’ Laboratories, meet all requirements of the National Electric Code. 


Try a few, bounce ’em, treat em rough and you'll be convinced there are 
no all-Bakelite bushings better suited to , 

the job . . . none so economical to 
use as O. Z.’s. 


Available in sizes from 4 inch 
to 6 inches, cost no more than 
ordinary Bakelite bushings. 

Samples on request. _ 


Sf, 
ff, 


*56% stronger over 
all than all other 
leading all - Bake- 

lite bushings ac- 
tually tested by 
an indepen- 

dentlaboratory. 
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CONDUIT FITTINGS e CABLE TERMINATORS 
CAST IRON BOXES e¢ GROUNDING DEVICES 
SOLDERLESS CONNECTORS @ POWER CONNECTORS 


Buy 0. 2. and you'll see 
6; why Engineers say, 
"They're OK if they're 0.2.” 


ELECTRICAL 
MANUFACTURING 
COMPANY, INC. 


262 BOND STREET + BROOKLYN 2,N. Y. 
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ADC Quality 
Wins Again 


When Western Union re- 
cently ordered additional 
quantities of this equip- 
ment, Radio Corporation 
of America again won the 
contract award and ADC 
was again chosen for the 
transformers—inductors. 


SERIES 550-50 TUNER 


The accompanying pho- 
tographs show three of 
the principal components 
of Western Union’s Type 
20 FM Carrier Channel 
Terminal equipment. 


RRIER COUPLER 


Series 550-50 —Tuner 


Series : 
550-50 Transceiver 


Series 


2-A { Carrier Coupler 


This proven dependability of ADC 
QUALITY PRODUCTION is available 
to you... submit your specifications or 
problems for prompt attention. 


ptudio DEVELOPMENT CO 


Hudio Develops the Finest 
2853 13th AVE. SOUTH - MINNEAPOLIS 7, MINN. 
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trollers,? may be obtained by writing for 
catalog ND44 (1), Leeds and Northrup Co., 
4934 Stenton Avenue, Philadelphia 44, Pa. 


Thermocouple Manual. A 40-page bulle- 
tin (T/C 7), just released by the Wheelco 
Instruments Company, provides information 
on selection of proper thermocouples and 


protecting tubes, methods of checking ther-~ 


mocouples and pyrometers, and installation 

data. Illustrations and price lists are in- 

cluded. Write to Wheelco Instruments 

ee? | 847 W. Harrison Street, Chicago 
sgl dite 


Bare and Weatherproof Wire and Cable. 
Photographs and tabular data on bare and 
tinned, and weatherproof wires and cables 
recently has been published in a 44-page 
catalog by the Rome Cable Corporation. 
American Standards _ specifications for 
weatherproof wire type URC is also in- 
cluded. Address requests for catalog num- 
ber 22 from the Rome Cable Corporation, 
Rome, N. Y. 


Lubri-tact Tubular Rheostats. Bulletin 
41-7, published by James Biddle Company 
describes the various styles of rheostats, in- 
cluding ‘‘Jagabi” Lubri-tact. Address re- 
quest to James Biddle Company, 1316 Arch 
Street, Philadelphia 7, Pa. 


Precision Wariable Resistors. The type 
RV2 high precision potentiometer manu- 
factured by the Technology Instrument 
Corporation, has been completely de- 
scribed in a recent booklet which contains 
illustrations, dimensional and explanatory 
diagrams, and a price list. Copies are 
available upon request from the company, 
at 1058 Main Street, Waltham 54, Mass. 


Electrical Brushes Catalog. A catalog on 
carbon brushes for electrical machines is 
now being distributed upon request by the 
United States Graphite Company, division 
of the Wickes Corporation, Saginaw, Mich. 
The catalog is illustrated in color, and 
gives brief descriptions, sizes, types, and 
materials used of the products listed. 


Die-Casting Catalog. ‘Zinc Die Cast- 
ings” is the title of a new catalog recently 
issued by the New Jersey Zinc Company, 
of 160 Front Street, New York 7, N. Y. 
The 63-page catalog depicts the use of 
zinc die castings in the assembly of 167 
different products in ten major consuming 
fields. Copies are available upon request. 


Radio Manufacturers Association Stand- 
ards Releases. The RMA lists the following 
13 new recommended standards: Audio 
Facilities for Radio Broadcasting Systems 
(TR-105-A); Numerical Vzlues, Decimal 
Multipliers, and Tolerances (GEN-101); 
Preferred Values (GEN-102); Moulded 
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Current-limiting Reactors 
INDUSTRY’S FAVORITE 
FOR 35 YEARS 


This 25-year-old installation has required practically no maintenance, 
has given no trouble. It consists of thirty-six 120-kva 3-phase 22,000- 
volt cast-in-concrete reactors, each giving a 3-per-cent reactive drop. 


Nothing tops these cast-in-concrete reactors in mechanical or 
electrical strength, in resistance to weathering, or in long 
maintenance-free life. Conductors and concrete are a one-piece 
structure—with rock-like resistance to weathering and with the 
strength and rigidity to withstand short-circuit magnetic forces. 
Good clearances, elimination of through bolts, and crossovers 
made within the concrete supports give maximum protection 
against flashover. Special treatment during finishing processes 


renders them highly resistant to moisture. 


Almost from the day they were introduced, 35 years ago, 


Metal-enclosed reactors can be matched to switchgear instal- 
lations, and are becoming increasingly popular for both in- 
door and outdoor service. Here, three 3-phase reactors are 
installed between switchgear equipments. As with all G-E 
metal-enclosed reactors, the enclosure is specially designed to 
keep stray current — and electrical losses —to the minimum. 


General Electric cast-in-concrete reactors have outsold all other 
current-limiting reactors by a substantial margin. And today— 
wherever you want a reactor to limit short-circuit current, to 
protect service on other parts of your system or reduce the 
current-interrupting duty of your breakers—they are still un- 


beatable. 


Usual ratings range from 50 to 1500 amperes, and voltages 
up to 34,500. Details are given in publication GEA-976. 
Apparatus Department, General Electric Co., Schenectady 5, N. Y. 


GENERAL ELECTRIC 


APRIL 1949 


401-56 
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Mica Capacitators (REC-115); Fixed Com- 
position Resistors (REC-116); Fixed Wire 
Wound Resistors (REC-117); Electrical 
Performance Standards for Television Relay 
Facilities (TR-106); Fixed Paper Dielectric 
Capacitors in Tubular Non-Metallic Cases 
(REC-118); Vibrator Power Transformers 
(REC-119); Power Transformers for Radio 
Broadcast Receivers (REC-120); Variable 
Control Resistors (REC-121); High Fre- 
quency Circuit Switches (REC-122); Desig- 
nation System for Cathode Ray Tubes 
(ET-111). Further details can be obtained 
from the Radio Manufacturers Association, 
1317 F Street, N. W., Washington 4, D. C. 


1949 Directory of Occupational Safety 
Posters. Published by the National Safety 
Council, contains 72 pages of black-and- 
white and color posters suitable for use in 
business and industry and covering all phases 
of occupational safety. 744 illustrations 
divided into 15 sections. Priced at 50 cents, 
the directory is available from the National 
Safety Council, 20 North Wacker Drive, 
Chicago, Ill. 


Uses Unlimited. A film on the snap-action 
switch, its development and uses. Avail- 
able without cost from Micro Switch, Film 
Exchange, Freeport, Ill. 


Steam for Power. A 16-millimeter film 
depicting the development and applications 
of modern steam boilers, in color. Available 
free of charge to engineering and _ profes- 
sional societies, schools, and all groups inter- 


ested in power generation and utilization 
from Advertising Division, The Babcock 
and Wilcox Company, 85 Liberty Street, 
New York 6, N. Y. 


Allis-Chalmers Bulletins. ‘‘Allis-Chalmers 
Engine Type Synchronous Generators,” 
bulletin O5B6739A, contains construction 
features and electrical characteristics of 
Allis-Chalmers engine-type synchronous 
generators available in all standard ratings 
from 25 to 10,000 kva and for standard 
speeds from 100 to 600 rpm for Diesel, 
steam, or gas engines. “‘Allis-Chalmers 
Switchgear and Control Devices,”’ bulletin 
25B7095, describes the company’s broad 
line of switches, regulators, circuit breakers, 
transformers, relays, contactors, and other 
control devices. The third bulletin, 
05B7150, ‘“‘Allis-Chalmers Totally-En- 
closed Fan-Cooled Motors,” describes the 
features of Allis-Chalmers totally-enclosed 
fan-cooled motors with tube-type air-to-air 
heat exchangers. Ratings of the motors 
range from 150 horsepower at 1,200 rpm 
to several thousand horsepower, at stand- 
ard speeds of from 3,600 rpm to about 300 
rpm. All three bulletins are available 
upon request to the Allis-Chalmers Manu- 
facturing Company, South 70th Street, 
Milwaukee, Wis. 


Cornell-Dubilier Encyclopedia. A new 
56-page booklet number 163, which is a 
complete encyclopedia for capacitors used 
in capacitor-type motors, has been pub- 
lished by the Cornell-Dubilier Electric 


Corporation, of South Plainfield, N. J- 
It includes such items as interchangeability 
tables with instant selector indexes, replace- 
ment tables, technical information, and 
interference filters. Address requests for 
the booklet to the jobber division of Cor- 
nell-Dubilier. 


Wales-Strippit Catalogue. The Wales- 
Strippit Corporation of 345 Payne Avenue, 
North Tonowanda, N. Y., has issued a new 
“BL” catalog which describes Wales- 
type ““BL” hole punching units for punch- 
ing mild steel up to one-eighth-inch thick. 
The 32-page catalog features the new 
punch retainer designed to hold the punch 
in the self-contained holder and at the same 
time facilitate removal of the punch by 
contracting the retainer spring. It is 
functionally illustrated in color, and con- 
tains additional information of various. 
types of setups, and “BL” unit series. 
Available upon written request to the 
Wales-Strippit Corporation. 


Speedomax Instruments. Leeds and: 
Northrup’s complete line of Speedomax in- 
struments-indicators, indicating recorders, 
and recording controllers, have been de- 
scribed and illustrated for the first time in a 
new 44-page catalogue, ND46 (1). Called 
“Speedomax Type G Instruments,” it ex- 
plains these high-speed high-sensitivity in- 
struments and all the uses for which they 
are now available. For a copy of the 
publication, write to Leeds and Northrup 
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Elements of Nucleonics for Engineers 


This publication contains a series of articles on nucleonics published in ELECTRICAL ENGI- 
NEERING and sponsored by the AIEE committee on nucleonics which was formed in 1946 in 
recognition of the very direct interest of the electrical engineer in the field of nuclear physics. 
Now combined in a single volume, the articles provide a convenient primer of nuclear theory. 


CONTENTS 


The Atom and Its Nucleus 
by J. J. Smith 


The Relation Between Energy and Mass 


by Frederick Seitz, Jr. 


The Nucleus—lIts Structure and Reactions 
by W. E. Shoupp and Hugh Odishaw 


Nuclear Engineering 
by E. U. Condon 


Detection and Measurement of Nuclear Radiation 


by G. Wesley Dunlap 
The Separation of Isotopes 


by G. Wesley Dunlap and R. M. Lichtenstein 


Cascades Used in Isotope Separation 


by Harold C. Urey 
Nuclear Reactors—Some Basic Considerations 


by F, L. Friedman 


by J. R. Woodyard 


High-Energy Particle Accelerators 


Physical and Medical Aspects of Radiation 
by L. L. German and H. M. Rozendaal 


Nuclear Reactors for Power Generation 
by Ward F. Davidson 


Suggested Bibliography 


Sources of further information 


Copies of ‘Elements of Nucleonics for Engineers’ are available at 80 cents each (40 cents to 


AIEE members) and may be obtained from the AIEE Order Department, 33 West 39th Street, New 


York 18, N. Y. 
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Insist upon and get the protection afforded by the 
name “Copperweld’’* on the ground rods you use. 
This famous name identifies the only ground rods 
made by the exclusive Molten-Welding process— 
in which a thick covering of protective copper is 
inseparably and continuously welded to a core of 
high strength alloy steel. The inseparable union of 
these two metals, which can be accomplished only 
by Molten-Welding, provides the combination of 
stiffness for easy driving—and permanent rust- 
resistance for long life. 

When you use Copperweld non-rusting Ground 
Rods and Clamps, the possibilities of corrosion 
and high resistance connections are eliminated. 
Millions of Copperweld Ground Rods and Clamps, 
now in service, have proved their superiority by 
rendering permanent grounding protection. 


*Trade Mark 


MADE BY 


COPPERWELD STEEL 


GLASSPORTALEA, 


Chamfered End 
Prevents 
Mushrooming 


a 


Copper-to- 
Copper 
Contacts 


ROD 
GROUND = ch 
witt A Stiff Alloy 
ppER COVERIN sissl Core Makes 
@ al riving Easy 
NSEPAR 
0 Plainly Marked 
OLTEN- WELDED ‘ Leng! Secu aa 
<—  ''Copperweld” 
Aid 


COMPANY 


Inspection After 
Rod Has Been 
Driven 


Cross-Section Of 
Copperweld Ground 
Rod. The Thick, Pro- 
tective Copper Cov- 
ering Is Permanent- 
ly Molten-Welded 
To Alloy Steel. 
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AIEE Special Publications 


The following is a list of special AIEE publications that are 


or will be available currently: 


Price 


Members Members 


OJ Application of Electric Conver- 
sion Equipment to the Electro- 
chemical Industry (November 


Non- 


1947) 40 .80 

LJ Bibliography on Electrical Safety 
1930-1941 (July 1942) 25 50 

CJ Bibliography on High-Frequency 
Dielectric Heating (August 1947) .35 75 

(J Bibliography on Power Supply 

for Electric Welding—1930-47 
(June 1948) . 30 .60 

LJ Electric Power Applications in 

the Textile Industry (Septem- 
ber 1947) .40 .80 

(J Electric Power Distribution for 
Industrial Plants 1.00 1.00 

(J Electric Power in the Pulp and 
Paper Industry (February 1948) 50 1.00 

LJ Electrical Engineering Problems 

in the Rubber and Plastics 
Industries (October 1948) 1.50 3.00 

L A. Electron Tube Survey of In- 

strument Manufacturers and 
Laboratories (March 1948) 1.00 2.00 

CL] B. Electron Tubes for Instru- 

mentation and Industrial Use 
(November 1948) 1.50 3.00 

oO Combination of Electron 

Tube Reports—Items A and 
B listed directly above 2.00 4.00 

L) Grounding Principles and Prac- 
tice (June 1945) .50 .50 

] Nucleonics Series (available 
April 1949) 40 80 

L] Power Supply for Resistance 

Welding Machines—Parts 1 and 
2 (May 1940) .25 725 
L] Part3 (April 1941) o25 25 

(] Progress in the Art of Metering 
Electric Energy (December 1941) .25 .50 

L] Statistical Methods in Quality 
Control (February 1948) 35 .70 

L] Telemetering, Supervisory Con- 

trol and Associated Circuits 
(September 1948) 1.00 2.00 

L] Tidd 500-Kv Test Lines (Janu- 
ary 1948) 50 1.00 

L] Ultrashort Electromagnetic Waves 
(December 1943) .50 .50 


Also available is the following publication issued by the 


Engineer’s Joint Council of which AIEE is a member: 


L] The Engineering Profession in 


Transition (1947) .50 1.00 


Stocks of these special publications are limited but orders 


will be filled as fully as possible in order of receipt. 


AIEE Order Department, 
33 West 39th Street, New York 18, N. Y. 


Remittance enclosed $ 


IN ain Dae aster omen «Magia waters ad Wag nn ee ene Member [] 
Streets a Shei go tented uate Bote Ra eee 
Citys yn os5.00 0 See Eee LONG see State 
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Company, 4934 Stenton Avenue, Philadel- 
phia 44, Pa. : 


Battery Technology Handbook. The 
Gould Storage Battery Corporation of 
Trenton 7, N. J., recently published a new 
40-page pocket-size handbook of instruc- 
tions and engineering data on the care of 
motive power batteries. The illustrated 


‘handbook is divided into four sections: 


Care and Operation, Maintenance and 
Repairs, Parts, and Technical Data. 
Copies can be obtained without charge 
from the company. Write for “Gould 
Instructions and Technical Data for 
Rubber Jar Batteries.” 


Gibson Contact Rivets. Electrical con- 
tact rivets manufactured by Gibson Elec- 
tric Company, 8350 Frankstown Avenue, 
Pittsburgh 21, Pa., have been described 
in a new catalog, C-72. A description 
of the materials and standard sizes of the 
flat, crowned, and pointed contact rivets is 
given also. Address requests for the cata- 
log to the company. 


W.N. Matthews Bulletin. Bulletin 703-S, 
published by the W. N. Matthews Cor- 
poration, of 3850 Delor Street, St. Louis, 
16, Mo., illustrates and describes wood- 
housed Matthews fuswitches in ratings of 
50, 100, and 200 amperes, 5,000 and 7,500 
volts. Also included are reprints of oscil- 
lographs which show these fuswitches clear- 
ing short circuits in excess of 8,000 amperes 
at 4,150 volts. Information on porcelain- 
housed Matthews fuswitches and cutouts is 
given also. Copies available upon request 
to the company. 


Voltage Bulletin. Sorenson and Com- 
pany, manufacturers of electronic voltage 
regulation equipment, publish a bimonthly 
house organ devoted to new developments 
in the voltage regulation field. The bulle- 
tin is entitled “Currently,” and is avail- 
able upon request to Ed McCarthy, editor, 
“Currently,” Sorenson and Company, 
Inc., 375 Fairfield Avenue, Stamford, Conn. 


Booklet on Selenium Rectifiers. The 
Fansteel Metallurgical Corporation, North 
Chicago, Ill., has published a new booklet, 
Bulletin RDP-772, which contains com- 
plete engineering data on selenium recti- 
fiers, and has been designed to aid users of 
rectifiers to select, buy, and use them 
properly. Copies supplied upon request to 
the Fansteel Metallurgical Corporation. 


Westinghouse Quicklag Loadcenter. 
Information about the Westinghouse 
Quicklag Loadcenter is given in a new 12- 
page booklet, which contains discussion on 
flexibility, required inventory, performance, 
and installation of the product. The 
Quicklag circuit breakers are the thermal- 
magnetic type that provide time delay on 
overloads and instantaneous tripping on 
dangerous overloads and short circuits. 
Copies of booklet B-3887 may be obtained 
by writing directly to the Westinghouse 
Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pa. 
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HIGHLIGHTS........ 


Committee Notes. A new department, 
“Committee Notes,” has been created for 
the convenience of the various technical 
committees. Inaugurated with the April 
issue, this department is expected to appear 
monthly in the “Institute Activities” sec- 
tion of ELECTRICAL ENGINEERING. 
It will include brief items reporting com- 
mittee activities and plans for special con- 
ferences, meeting sessions, and so forth. 
‘Items for the department should be as 
short as possible and should be submitted 
to R. S. Gardner at AIEE headquarters 
( pages 455-7). 


Meetings. The next general meeting of 
the Institute will be the always popular 
summer general meeting, to be held this 
year in Swampscott, Mass., June 20-24 
( pages 452-3). Following that, the Pacific 
general meeting will be held in San Fran- 
cisco, August 23-26 (page 453). Two 
forthcoming conferences are the one day 
conference on electric equipment for 
materials handling bridges on May 13 in 
Cleveland (page 452), and a second con- 
ference on the textile industry, May 26-27 
( page 452). 


Vaporization Cooling. Astandard univer- 
sal solution for the cooling of large ma- 
chines of all types has been made feasible. 
The principles of vaporization cooling are 
so different from those customarily as- 
sociated with other media as air, hydrogen, 
and fluid, that for a proper evaluation one 
must make oneself free from any precon- 
ceptions (pages 385-92). 


Rubber Insulators. Because glass insula- 
tors on pole lines in some areas are sub- 
jected to much mischievous breakage, 
rubber insulators have been developed 
which solve the damage problem. In 
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addition, over a period of nine years these 
rubber insulators have maintained an out- 
standing record of durability and electrical 
and mechanical efficiency (pages 435-8). 


Television Relay. Although a New York- 
to-Schenectady television relay has been 
in use since 1940, the original system, 
which necessitated thé passing of the signal 
through two complete television broadcast 
transmitters, was subject to several dis- 
advantages. Since 1947, however, a 4- 
link microwave relay has been employed 
in the 2,000-megacycle region which has 
shown definite superiority (pages 479-22). 


Graduate Education. ‘“... with the full 
co-operation of industry and neighboring 
educational institutions, many oppor- 
tunities for graduate technical education 
may be developed for engineers and 
scientists who are hungry for the training 
and have no other opportunities to obtain 
it.’ The dean of the graduate school at 
the Illinois Institute of Technology de- 
scribes two such programs in which 
industry is co-operating successfully with 
the school to bring graduate education 
to working students who cannot go to the 
campus (pages 473-15). 


An Invisible Export. It is generally 
known that since the war American manu- 
facturers have been exporting large quan- 
tities of electric equipment, and, of course, 
these exports represent a contribution to 
world recovery. However, the electrical 
industry of the United States has pioneered 
in an even more important export, though 
an invisible one, the export of engineering 
knowledge through license and technical 
assistance agreements with foreign manu- 
facturers (pages 379-82). 


Carrier System. ‘This article describes a 
carrier program system capable of trans- 
mitting a band about 8,000 cycles wide. 
Its first commercial application was early 
in 1946, but it is now in use in all sections 
of the United States (pages 395-400). 


German Electronics. An investigation of 
German technical developments of World 
War II has been made by United States 
scientists and engineers. A large amount 
of it has worthwhile features of value to 
American industry. This article pictures 
and describes many pieces of equipment 
(pages 403-09). 


Fluctuating Loads. In designing boiler 
units for fluctuating loads, special con- 
sideration must be given to many factors. 
This article discusses the need for such 


AIEE PROCEEDINGS 


Order forms for current AIEE PRO- 
CEEDINGS have been published in ELEC- 
TRICAL ENGINEERING as listed below. 
Each section of AIEE PROCEEDINGS con- 
tains the full, formal text of a technical 
program paper, including discussion, if 
any, as it will appear in the annual volume 
of AIEE TRANSACTIONS. 

AIEE PROCEEDINGS are an interim 
membership service, issued in accordance 
with the revised publication policy that 
became effective January 1947 (EE, Dec’ 46, 
pp 567-8; Jan°47, pp 82-3). They are avail- 
able to AIEE Student Members, Associates, 
Members, and Fellows only. 

All technical papers issued as AIEE PRO- 
CEEDINGS will appear in ELECTRICAL 
ENGINEERING in abbreviated form. 


Location of 
Order Forms 


Apr °48, p 49A 


Meetings Covered 
Winter general (1948) 


Great Lakes District 
Aug °48, p 45A {North Eastern District 
Summer general 
) Pacific general 
See A ae Eastern District 
1 Midwest general 


Be EOE Southern District 


Apr °49, p 25A Winter general (1949) 


designs, factors which govern pickup time, 
fuel-burning equipment, draft equipment, 
and the arrangement of automatic controls 
(pages 425-37). 


Electromagnetic Induction. This article 
discusses the flux linking law and the flux 
cutting law, which erroneously have been 
considered as different ways of expressing 
the same phenomena. An endeavor is 
made to dispell the confusion surrounding 
this subject (pages 447-7). 


Digests. A number of one page digests of 
technical papers appear in this issue 
( pages 383, 384, 393, 394, 401, 402, 410, 471, 
412, 416, 417, 418, 423, 424, 432, 433, 434, 439, 
440, 448). 


Correction. Because of the confusion 
arising out of a similarity of names, the 
April issue incorrectly credited Edward W. 
Davis instead of Ernest W. Davis with 
nomination to the AIEE board of directors 
(EE, Apr ’49, p 364.) To add to the con- 
fusion, the present position and committee 
affiliations as given were correct for the 
latter Mr. Davis, as was the cut which 
accompanied the personal note; although 
the full name and other biographical de- 
tails were in error. A corrected biographi- 
cal sketch on Ernest W. Davis appears in 
this issue (page 457). 
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Wa Api: OVERLOADING 


Get Siz Times Longer Serwice Life With 


SIMCORS 


WOVEN GLASS TAPES 


MADE OF 


FIBERGLAS 
GLASS 


Qn 


A service life six times longer than that of organic tapes... 


and at 67% less over-all cost—that’s what you can expect with 
IMCOR Woven Glass Tapes! 


Why? Because IMCOR Glass Tapes are unaffected by heat, 
moisture, most acids, or dirt. What’s more, they actually help less 


SUITED TO YOUR NEEDS rugged parts of your electrical equipment last longer. They do 


this by preventing heat deterioration before it even starts .. . by 
‘ ee A Mat 
Wont’ aneche  eequiemente canbe carrying heat away from “hot spots” in a hurry so that key parts 


’ 
met easily by one of the many types and aren’t damaged. 


sizes of IMCOR Glass Tapes. An IMC representative will gladly help you choose the right 


IMCOR Glass Tape for your particular application. Write or 
phone the nearest IMC office, today. 


INSULATION eee 


120 W. Second St. 


Phone TOwnsend 8-2507 Phone Michigan 1391 

MANUFACTURERS CORPORATION MILWAUKEE 2 
312 E. Wisconsin Ave. : 
Phone DAly 8-5359 1 
*CHICAGO 6 “CLEVELAND 14 *MINNEAPOLIS 3 PEORIA : 

565 W. Washington Blvd. 1231 Superior Ave., N. E. H. A. Holden, Inc. W. C. Johnson 

1208 Harmon Place 101 Heinz Court 

Phone Phone Phone Geneva 5353 Phone 2-7786 


CEntral 6-7320 Superior 2310 
* Local Stocks Available 
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MCS MULTI-CIRCUIT unit sub- 
stations consist of two or more 
vertical lift metal-clad switch- 
gear units throat-connected to 


one or two transformers. Bul- 
letin 11B6935. 


ALLIS-CHALMERS SCS SINGLE CIRCUIT 
unit substations consist of a transformer, secondary 
breaker and control, O#l-Sealed inert gas system 
for protecting oil, and the 32 54% step regulator 
mechanism for + 10% range of regulation — all 
combined within a single housing. They can be 


installed as a unit, 
ALLIS-CHALMERS, 931A SO. 70 ST. 
MILWAUKEE, WIS. 


Feather-Touch and Oil-Sealed are Allis-Chalmers trademarks 


ALLIS-CHALMERS 


Pioneers in Load Ratio Control — Originators of 8% Step Regulation 
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SILICONES 


Silicone Insulation Gives 200 Times 
Class “A” Life in Tread Cutter Motors 


Lake Shore Tire and Rubber Specifies 
Silicone Insulation for Critical Motors 


CWS 


‘Case histories from all fields of industry prove 
that Dow Corning Silicone (Class “H”’) Insulation 
pays remarkable dividends. The initial cost of 
rewinding a motor with Silicone Insulation is 
about twice the cost of a conventional rewind 
job but Silicone Insulation lasts 10 to 200 times 
as long. The increase in production that comes 
of continuous operation is a bonus paid by 
Dow Corning Silicones. 


PHOTO COURTESY LAKE SHORE TIRE AND RUBBER CO, 


Rapidly reversing tread cutter motors rewound 
with Dow Corning Silicone Insulation have more 
than 200 times the life of Class ‘‘A"’ motors. 


At Lake Shore Tire and Rubber Company of 
Des Moines, lowa, open type 2 h.p. motors are 
used to drive disc cutters that scarf cut tread 
stock into lengths. These motors reverse 12 
times per minute and operate in a mist of the 
water used to lubricate the cutters. Life of Class 
“A” motors in this service ranged from 4 days 
to a few weeks. Production suffered and main- 
tenance costs were abnormally high. 


Lake Shore’s electrical maintenance engineers 
had these motors rewound with Silicone Insu- 
lation over 2 years ago. They have already 
given as much as 200 times the service 
life of Class "A" motors. This proof of Silicone 
economy convinced Lake Shore engineers that 
DC Silicone insulated motors should be used in 
other essential production equipment such as 
McNeil Vulcanizers and Banner Bias Cutters. 
Here, as in any production plant, Dow Corning 
Silicone Electrical Insulation greatly increases 
the life and reliability of hard working motors 
and motors on which production schedules 
depend. For more case histories write for 
pamphlet G7A4. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


Atlanta ¢@ Chicago © Cleveland © Dallas 


New York © Los Angeles 
In Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Ltd., London 
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Wynkoop President of Radiomarine: 
RCA Victor Division News. Rear Ad- 
miral Thomas P. Wynkoop, Jr., United 
States Navy (retired) has been elected 
president of the Radio-Marine Corporation 
of America. In the Victor Division of 
the Radio Corporation of America, the 
tube department has undertaken construc- 
tion of a new manufacturing center at 
Marion, Ind., for the mass production of 
16-inch direct-view metal picture tubes for 
television. The new tube to be produced 
at the Marion plant is the industry’s first 
metal kinescope, which uses a metal cone 
or center section instead of an all-glass 
envelope. New appointments in the tube 
department include W. L. Rothenberger, 
assistant general sales manager; William 
H. Painter, manager of the merchandise 
division; H. F. Bersche, manager of the 
renewal sales section; J. Carroll, manager 
of the equipment sales section; and L. S. 
Thees, general sales manager. In the 
materials department of RCA Victor, Vin- 
cent dePaul Goubeau was elected vice 
president in charge. 


Westinghouse Appointments; Retire- 
ment. William C. Hipple, who has 
managed the Trenton, N. J., plant of the 
Westinghouse lamp division for almost 
30 years, hasretired. In the same division, 
Carl R. Busch has been appointed district 
sales engineer for the eastern district, with 
headquarters in New York City, and 
Robert L. Zahour has rejoined the West- 
inghouse lamp division at Bloomfield, N. J. 
Other appointments announced were those 
of Robert J. Seybold, assistant purchasing 
agent of the Westinghouse transformer 
division at Sharon, Pa; C. W. Mills, sales 
promotion manager for the northwestern 
district of the Westinghouse Electric 
Corporation, with offices in Chicago, IIl.; 
and L. M. Gumm, metal working consult- 
ant for the industrial sales department. 


Pinco Appointments. The Porcelain In- 
sulator Corporation of Lima, N. Y., has 
appointed Davidge H. Rowland as assist- 
ant to the president, in addition to his 
duties as director of research. Mr. Row- 
land won the AIEE award in 1935 for his 
paper, “Porcelain for High Voltage In- 
sulators.”” Another appointment to the 
Pinco executive staff is that of Lawrence 
J. Dykstra, now in charge of the com- 
pany’s advertising and sales engineering. 


Alan G. Arison Dies. Alan G. Arison, 
sales engineer for Hubbard and Company 
in Michigan and Indiana, died recently. 
Mr. Arison had been with Hubbard for the 
last 12 years. 


Moloney Appointment. The Moloney 
Electric Company has named John J. 
Knox as head of sales in the company’s new 
capacitor division. Mr. Knox was ap- 
pointed a vice president in 1945, 


GE News. H. R. Oldfield, Jr., has been 
appointed manager of sales for the govern- 
ment division of the General Electric 


‘INDUSTRIAL NOTES .... 


Company’s electronics department at Elec- 
tronics Park, Syracuse, N. Y. Mr. Old- 
field in turn named J. W. Nelson, Jr., to 
succeed him as head of the Air Force sales 
section in the division. Also at Electronics 
Park, O. K. Lindley has been made assist- 
ant sales manager, communications prod- 
ucts, for the specialty division. At 
Schenectady, N. Y., G. W. DeSousa has 
been named staff assistant to J. M. Leng, 
divisions manager of the company’s tube 
divisions. 


W. N. Matthews Appointment. G. L. 
Bleich has been appointed by the W. N. 
Matthews Corporation to the post of sales 
engineering representative in Nebraska. 


Slottman Heads Research at Air Reduc- 
tion. Doctor G. V. Slottman has been 
appointed director of research and engi- 
neering for the Air Reduction Company, 
of New York City. Doctor Slottman has 
been closely associated with Air Reduc- 
tion’s development of steel-making proc- 
esses using large quantity, low-purity oxy- 
gen for both combustion purposes and as a 
chemical reagent. 


G-V Controls Organized. G-V Controls, 
Inc., 28 Hollywood Plaza, East Orange, 
N. J., has been organized to engage in the 
development and manufacture of electrical 
control equipment. C. D. Geer, who 
recently resigned as vice president of 
Thomas A. Edison, Inc., of West Orange, 
N. J. will act as president of the new com- 


pany. 


Syntron Appointment. George L. Ched- 
sey has been appointed supervisor of mining 
equipment for the Syntron Company, 
Homer City, Pa. 


RMA 1948 Sales Reports High. The 
Radio Manufacturers Association an- 
nounced that the radio-television industry 
broke all previous annual sales records in 
1948, and it is expected that in 1949 well 
over half of the industry’s income will come 
from television sets. 


Minnesota Mining Fills Sales Posts. The 
Minnesota Mining and Manufacturing 
Company of St. Paul, Minn. has appointed 
James J. McDonald, S. P. Van Arsdall, 
and James J. O’Brien to sales supervisory 
posts in its electrical insulation and sound 
recording tape division, with headquarters 
in New York, Chicago, and Cincinnati, 
respectively. 


Doolittle Radio Appoints Heimark. Har- 
old M. Heimark has been named chief 
engineer for Doolittle Radio, Inc., Chi- 
cago, Ill., builders of precision radio com- 
munication equipment. 


Dodge Export Manager of Howell. Harry 
D. Dodge has been made manager of the 


(Continued on page 20A) 
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Final Check-up of Economy 42-inch — 


meee = | A LITTLE STROBOTAC HELPS 


a 


a, [| TO TEST A BIG PUMP 


Accurate testing under actual working con 
ditions is a must in the Testing Laboratory o 
Economy Pump, Inc. of Hamilton, Ohio. Their 
axial flow pumps are especially designed and 
custom-built for drainage, irrigation, condenser 
circulating and other services which require the 
pumping of large volumes of water. 


Economy Pumps, Inc. writes us as follows: 


“We use the Strobotac to check speed of vertical 
axial flow pumps because the ends of the shafts are 
usually inaccessible. One end is below the floor, under 
water. The other is at the top of the motor, perhaps 
ten feet above the floor. Some shaft is exposed to view 
near the floor and we illuminate that with the 
Strobotac.’’ (See photograph) 


‘We also use the Strobotac for dynamic balancing 
of large impellers for our pumps.”’ 


Here, as in hundreds of instances, the 
Strobotac accurately measures the speed o 
moving parts inaccessible to other methods. 
By ‘“‘stopping motion’’, the Strobotac flash 
(5 to 10 microseconds) reveals conditions and 
causes, effects and defects, previously hidden 
or obscured. 


STROBOTAC 


Type 631-B 


Flashing Speed Range: from 600 to 14,400 
per minute, calibrated to read directly in 
rpm. Upper speed limit: 100,000 rpm. 


Flash Durations: between 5. and 10 micro 
seconds. 


Power Supply: 115 volts, 60 cycles. 


Power Input: 25 watts 


Tubes: complete set furnished; also cord and 


SONTAGTOR ; plug. 


STROBOTAG” Ling 
yeu ane 
jbow 


@ HIGH 


Dimensions: 7/2 x 834x 97% inches. 


Price: $125.00 


Peat tice 


Write for your 24 page manual of stroboscopic 


techniques, “Eyes for Industry”. 


GENERAL RADIO COMPANY sz. 


90 West St., New York 6 920 S. Michigan Ave., Chicago 5 1000 N. Seward St., Los Angeles 38 


Equipment for Strain Recording 


liueeared is a complete 12-channel portable 
laboratory for precision strain determination from static 
strain to a frequency of 5000 cycles per second, using 
resistance gages that are attached by cement to the 
points of strain. 

In the field or in the laboratory...on a high-speed 
locomotive or in the air... HATHAWAY strain record- 
ing equipment is ideal for the recording of STATIC 
AND DYNAMIC STRAIN in structural members and 


machines in operation. 


Complete with all necessary balancing controls and 
monitoring instruments, precision calibrating device, 
power supply equipment and oscillator, and type 
$8-B Oscillograph. 


TYPE MRC-15 12-element Strain Gage Control 
Unit. Fully described in Technical Bulletin SP 195 J 


Type S8-B 12- to 48-element Oscillograph 
Fully described in Technical Bulletin SP 165 J 


he 


INSTRUMENT COMPANY. 


1315 SO, CLARKSON STREET * DENVER 10, COLORADO 
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newly created export department of the 
Howell Electric Motors Company, with 
headquarters in the Stephenson Building 
in Detroit. The Howell Company manu 
factures a complete line of a-c motors. 


Tube Experts Join Philco. Roger M. 
Wise, a leading authority on electron 
tubes, and his group of experienced tube ~ 
engineers are joining the technical staff 
of Philco Corporation, which has recently 
acquired the assets of Roger M. Wise, Inc. | 
The Wise organization will occupy new — 
laboratories in modern plants of the Lans- — 
dale Tube Company. Among other lead- — 
ing engineers in the Wise firm who are — 
joining the Philco technical staff are H.— 
Kenneth Ishler, Joseph J. Grabiec, E. J. — 
Hoffman, Doctor Philip Hambleton, and — 
Stuart L. Parsons. 


ASRE Appointment. D. C. McCoy, 
refrigeration and frozen food authority © 
of the frigidaire division of General Motors, 
has been named editor-in-chief of the 1950 
refrigeration applications edition of the 
Refrigerating Data Book, published period- 
ically by the American Society of Refrigera- 
tion Engineers. 


New York Air Brake Appointment. 
B. R. Teree has been appointed to the 
office of director of engineering of the 
hydraulic division at Watertown, N. Y., of 
The New York Air Brake Company. Mr. 
Teree is on the staff of the aircraft technical 
committee of The Society of Automotive 
Engineers. 


Wilson Acquires Dudgeon Tube Ex- 
panders. Thomas C. Wilson, manu- 
facturers of tube cleaning equipment, has 
purchased the tube expander business of 
Richard Dudgeon, Inc., New York, N. Y. 
In the future, Wilson plants will manu- 
facture Wilson tube cleaners and Wilson- 
Dudgeon tube expanders, while Richard 
Dudgeon, Inc., will produce hydraulic 
machinery only. 


Brehm Vice-President of Frederic Hart. 
Frederic Hart and Company, Inc., Pough- 
keepsie, N. Y., an affiliate of American 
Type Founders, Inc., has elected James F. 
Brehm as vice-president. The Hart com- 
pany manufacturers electronic equipment. 


Shea President of Star Electric. The 
Star Electric Motor Company of Bloom- 
field, N. J., has elected Harrie T. Shea as 
president, to succeed Elvin E. Hallander, 
who was elected chairman of the board of 
directors. 


Russell Electric Appointment. W. H. 
Magee has been appointed general sales 
manager of Russell Electric Company, 
Chicago, IIl., a subsidiary of Raytheon 
Manufacturing Company. 


Apex Appointment. Earl L. Bosley has 
been named Cleveland division sales 
manager for the Apex Electrical Manu- 


(Continued on page 28A) 
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75 KV-15 Kv & 
100 AMPS. 4 


‘debe Chance Type KM Open Dropout Fuse Cutout gives you 
two outstanding advantages—plus many other features that 
contribute to more dependable service from electrical distri- 
bution systems. 


POSITIVE INDICATION ... A glance shows whether the 


cutout has been opened as a disconnect or blown. If the fuse 
tube is hanging from the lower contact housing, it has been 
opened manually. If the fuse tube is hanging from the upper 
housing of the cutout, the fuse link has been blown. Only 
Chance Dropout Cutouts have this distinctive feature. 


DEPENDABLE OPERATION IN ALL KINDS OF WEATHER. 
All working parts, at both top and bottom of the cutout 
assembly, are shielded from ice accumulations. When the fuse 
link blows, the lower end of the fuse tube swings away from 
the lower contact, leaving the fuse tube suspended by its 
closed end. This prevents moisture from entering the fuse tube. 


OTHER IMPORTANT FEATURES. When the fuse tube is 

- moved into the closed position, fuse link is not subjected to 
shock or additional tension causing premature failure. Fuse 
tube is not subjected to compression stresses or warping when 
in the closed position. 


OPERATED MANUALLY 


Pressure contact springs are protected by over-travel stops 
and wipe contacts clean when fuse tube is installed. 


When the fuse link melts, the fuse link leader is quickly 
drawn out of the tube by an ejector arm which does not lose 
contact with the clip until it has completed its operation. 
This operation is delayed during short circuit, reducing the 
possibility of contact pitting. 


Fuse tube may be provided with an attachment which will 
prevent the fuse leader being thrown from the cutout during 
a short circuit operation. 


ECO. 


Whe) fou SPCLlty...| 


FEMGDCE & OPERRTION 
AN FRANCISCO, CALIFORNIA te Sconces 


May 1949 Please mention ELECTRICAL ENGINEERING when writing to advertisers 27A 


\- ¢ ay a @ ; 
YOURS for the aad 
asking! + 


Write today for your copy of this new ‘Quick 
Guide to Relay Selection”’! 


In it you will find condensed and simplified 
data covering the most widely used 
Struthers-Dunn relays and timers listed 


logically according to function. 


The whole idea has been to make 

it easy for you to select exactly 

 » the right relays for your 
applications. 


ASK FOR CATALOG G. 


STRUTHERS-DUNN 


\ ; 
7 
J 


STRUTHERS-DUNN, INC., 150 N. 13th Street, Philadelphia 7, Pa. 


ATLANTA @ BALTIMORE @ BOSTON e BUFFALO @ CHARLOTTE e CHICAGO e CINCINNATI 

CLEVELAND e DALLAS @ DENVER @ DETROIT e INDIANAPOLIS e KANSAS CITY e LOS ANGELES 

MINNEAPOLIS e MONTREAL @ NEW ORLEANS @ NEW YORK e PHILADELPHIA e PITTSBURGH 
ST. LOUIS e SAN FRANCISCO @ SEATTLE ¢ SYRACUSE e TORONTO 


RELAY SELECTION! 
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facturing Company, Cleveland, Ohio. 
Prior to the Apex appointment, Mr. Bos- 
ley was sales manager for Northern Ohio 
Appliances. 


Hall Boston Manager of Amphenol. 
Richard E. Hall has been assigned to the 
Boston office of the American Phenolic Cor- 
poration to cover the New England area. 
Mr. Hall succeeds the late Morrill P. 
Mims, who represented the American 
Phenolic Corporation in New England until 
his death in December, 1948. 


NEW PRODUCTS eee 


Askarel-Filled Capacitors. ‘The Moloney 
Electric Company, St. Louis, Mo. has 
announced the addition of single-phase, 
Askarel-filled capacitors to their line of 
transformers. ‘They are available in 15 
and 25 reactive kva sizes and in all voltage 
ratings from 2400 volts through 13,800 
volts. The mew capacitors meet all 
E.E.L.-NEMA (Edison Electric Institute- 
National Electrical Manufacturer’s Asso- 
ciation) standards. Further information 
may be obtained from the company. 


General Radio Developments. A new 
line of basic unit-type laboratory instru- 
ments has been developed by the General 
Radio. Company, 275 Massachusetts Av- 
enue, Cambridge, 39, Mass., which are 
designed to be versatile in application and 
lower in price than more elaborate types. 
They are especially suited for student use. 
Three units are now available: a 3-watt 
amplifier of 45-decible gain, covering the 
range from 20 cycles to 200 ke; an oscil- 
lator, with plug-in tuning units operating 
from 400 cycles to 80 megacycles; and a 
small, compact a-c power pack that plugs 
into either the oscillator or the amplifier. 
Another development at General Radio 
is type 1612—A R-F capacitance meter, 
which is designed for rapid measuring and 
testing of small capacitors (up to 1200 
micromicrofarads) such as those used in 
radio-frequency equipment. The instru- 
ment operates from a 115-volt power line, 
either a-c or d-c. Weight is 11 pounds. 
For further information, write directly 
to the General Radio Company. 


Nolan Melting Furnace. The Nolan 
Corporation, 1333 East Dominick Street, 
Rome, N. Y., has announced manufacture 
of a new Metal ReMelter, a complete 
metal melting furnace for babbitt, solder, 
lead or wax and insulating compounds. 
Two standard models, square in design, 
are offered the Nolan ‘2000’? which has a 
one-ton capacity metal pot, and the Nolan 
“650°? which has a 650-pound capacity 
metal pot. They may be equipped for 
heating by electricity, oil, or any type of 
gas. Descriptive bulletins upon request. 


Ge Tube Analyzer, Motor Construction 
Kit. A new type of electronic tube ana- 
lyzer developed by the specialty division of 


(Continued on page 42A) 


28A Please mention ELECTRICAL ENGINEERING when writing to advertisers May 1949 


YOU ITS HANDY, NEW 


time-saving convenience for 


pavaluableage none ee and supension hardware 


purchasers of power insulators 


Lists...in just 32 pages...all the power insulators and suspension 
hardware products you need for handling over 95% of your jobs 


Use coupon below to bring 
Locke’s RM* HANDYLOG to your desk 


you find in it on your standards 


lace the items Ss 
‘ n five important advantages 


list and you'll obtai 


and stocking operations because RM items... by having the ability 
to do a number of jobs equally well . .. should enable you to reduce your stocks to a new low. 


for RM items because they are all standard items... produced 
in large quantities. 


on RM items because they’re always carried in stock by your 
Locke Regional or Distributors warehouse. 


on RM items because they are always being produced... always 
on hand for immediate shipment from the factory. 


using RM items because their assured avail- 
ability allows you to match future extensions to present construction. 


A Program designed to help reduce the LOCKE INCORPORATED ® BALTIMORE, MARYLAND 
installed cost per kilowatt on line and 
station equipment. MAIL THIS COUPON FOR YOUR RM* HANDYLOG 


LOCKE 08 sgicc mee <a 


INCORPORATED 


Company. 
BALTIMORE, MARYLAND ee 


before you buy.. see what LOCKE’S got... 
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the General Electric Company at Elec- 
tronics Park, Syracuse, N. Y., specifically 
for use with thyratron and phanatron tubes 
is now available. The new unit, type 
YTW-3, measures the peak arc drop volt- 
age of thyratrons and phanatrons under 
maximum or specific application load. 
Further information on the industrial tube 
analyzer may be had by writing to the 
company at the above address. Another 
development at General Electric is a new 
line of fractional-horsepower motor con- 
struction kits for use as teaching aids in 
school shops and laboratories. Each kit 
contains the necessary components for 
assembling a full size regulation motor, 
available in four sizes: 1/4- and 1/2-horse- 
power single-phase capacitor-start type; 
1/2-horsepower 3-phase, and a d-c unit 
suitable for use as a 300 watt generator or 
1/2-horsepower motor. For further infor- 
mation on the kit, write to the Educational 
Section, General Electric Company, Ap- 
paratus Department, Schenectady 5, N. Y. 


New Control Transformers. The Indus- 
trial Controller Division of the Square D 
Company, 4041 North Richards Street, 
Milwaukee 12, Wis., has introduced a 
line of control circuit transformers, class 
9070 Type A, designed specifically for use 
with industrial control equipment which is 
characterized by high, momentary inrush 
currents to the a-c operating magnet coils. 
To provide secondary circuit protection, 
either one or two fuse and bracket assembly 


PIPE 
THREAD 
BUSHINGS 


Universal insulated bushings are made 
accurately and within close dimen- 
sional tolerances, even when used as 
part of a metal assembly. They are 
black glazed, dry process porcelain, 
with perfect thread fit for steel con- 
duit locknuts. 

Offered in 3 sizes to fit standard 14”, 
3%” and 14” conduit, 14” size avail- 
able with 1%” hole (standard) or 14” 
hole if specified, at no extra cost. 


AVAILABLE FOR 


with or without steel locknuts. 


Send sample or dimensional drawings 
for quotation. 


units can be easily mounted directly on 
the transformer. Sizes available in 50, 
100, 150, 300 volt-amperes at either 
50/60 or 25 cycles, and 500 volt-amperes 
at 50/60 cycles, with primary voltages of 
220-440 (dual voltage), 550, 440, 380, and 
220, and secondary voltages of 110 or 24 
volts. For additional information, write 
for bulletin number 215, directly to the 
company. 


Ball-Tilting Milling Table. The Leo 
G. Brown Engineering Company has 
introduced a new milling table, made from 
mechanite semi-steel normalized castings, 
with hand engraved calibrated dials. The 
ball will tilt 30 degrees any angle; rotary 
base calibration 360 degrees. For addi- 
tional information, contact the Leo G. 
Brown Engineering Company, 1531 South 
Sunol Drive, Los Angeles 23, Calif. 


Service Entrance Cable. United States 
Rubber Company, Rockefeller Center, 
New York 20, N. Y., has developed a new 
long-wearing service entrance cable for 
carrying electricity from main power lines 
to homes, offices, and industrial buildings. 
The cable has a natural rubber insulation 
around its conductors and an outside 
jacket made of neoprene, which will elimi- 
nate festooning, or the separation of 
the outside braid from the cable. Write 
to the company for any additional infor- 
mation. 


Portable Instruments. The Weston Elec- 
trical Instrument Corporation has an- 


nounced a new series of a-c and d-c port- 
able instruments, designated the model 
901 series, which are available as d-c 
volt-meters, volt-ammeters, ammeters, mil- 
liameters, and microammeters. The in- 
struments are shielded against external 
magnetic fields. Another development at 
Weston is a new industrial integrator, 
model 808, which provides means for 
simple and effective integration of d-c 
potentials or currents with respect to time. 
An electronic relay circuit, Weston model 
806, is the primary element, operating the 
relay circuit to initiate an oscillatory 
action, the frequency of which is propor- 
tional to the input. The counter totalizes 
the number of cycles, to provide a running 
time-integral of the input. Unlimited 
service life may be expected. Literature 
may be secured on both these instruments 
by writing to the Weston Electrical Instru- 
ment Corporation at 617 Frelinghuysen 
Avenue, Newark 5, N. J. 


Automatic Timer. A unit for the auto- 
matic timing of continuous processing work 
where the various process periods bear a 
percentage relationship to the total time 
cycle has been introduced by Struthers- 
Dunn, Inc., 150 N. 13th Street, Philadel- 
phia 7, Pa. It consists of a synchronous 
motor operating through an adjustable 
drive to move a control arm radially 
around a calibrated scale. Speed range 
is in the ratio of 36 toone. For additional 
information, write for Struthers-Dunn data 
section 7110. 
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STEP DOWN 


TRANSFORMERS 


knockouts. 


Whenever you need a 
110/115 volt, 60 cycle 
current supply but have 
only 200/240 volt, 60 
cycle available, use an 
Acme Electric Step Down 
Transformer. 75 to 1000 
watt capacities have 
primary cord to plug into 
line and secondary plug 
receptacle. 2000 and 
3000 watt capacities 
available with conduit 


ACME ELECTRIC CORPORATION 


Write for Bulletin $D151. 


225 WATER STREET CUBA, N. Y. 
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CLAY PRODUCTS CO, 
SANDUSKY, OHIO 
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. 


dopted the 


TYPICAL 
PERFORMANCE VALUES 


of 10,000 and 12,000 amperes for 
the 50-ampere and 100-ampere 
Positect respectively, on 2400-, 
2400/4160y- and 4800-volt 
systems. 


adequate for switching: 75 kva 
single-phase distribution trans- 
formers on 2400- and 2400/4160y- 
volt systems, with the 50-ampere 
Positect; 100 kva single-phase, 
with the 100-ampere Positect; also 
3-phase transformers of corre- 
sponding load current values. 


adequate for switching 3-phase 
capacitor banks up to 135 kvar 
on 2400-volt systems, and 225 
kvar on 2400/4160y-volt systems, 
with 50-ampere Positect; with the 
100-ampere Positect, 225 kvar on 
2400-volt systems. 


RATINGS 


5000 Volts, 50 Amperes 
5000 Volts, 100 Amperes 
7500 Volts, 50 Amperes 


-OMPANT 
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Upper Terminal 
of Fuse Link 


Fiver Plated 
Lower Contact of 
Tempered Copper Alloy 


* 
Stainless Steel 
Backup Spring for 
Lower Contact 
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Silver Plated 
Lower Ferrule 
of Fuse Tube 


Lower Terminal 
of Fuse Link = 
Held in Slot in 
Extension of Lower 
Ferrule 


Fuse Tube Unscrews 
From Handle Here 


PGrisping Spring — 
Normally Holds Tube but 
Permits Withdrawal 

ot Will 


en Plated Upper 
Line Terminal 


ag Component 
Fuse Tube = 
Bakelite Sleeve 
Fiber Liner 


Spring and Cable 
Assembly 


Aasdliciy Fiber Liner — 
Confines ond Extinguishes 
Arc when Fuse Tube is 
Withdrawn Under Load. 


Wet Process Potcelain 
Housing 


Fuse Link= 
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$ & C Indicating, or Other 
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Line Terminal 


Arc Chute 
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electronic 
voltage 
regulators 


| O Fi Sorensen electronic voltage regulators offer 
as much as 0.1% regulation accuracy under 
SIMULTANEOUS line and load changes. 


SIX IMPORTANT SORENSEN FEATURES: 
1. Precise regulation accuracy; 
2. Excellent wave form; 
3. Output regulation over wide input voltage range; 
4. Fast recovery time; 
5. Adjustable output voltage, that once set, remains constant; 
6. Insensitivity to line frequency fluctuations between 50 and 60 cycles. 


The Sorensen Catalog contains complete specifi- 
cations on standard voltage regulators and noba- 
trons. It will be sent to you upon request. 


and company, inc. 


375 fairfield avenue, stamford, connecticut 


RECOMMENDED PRACTICE FOR 


i|'Electric Installations 
on Shipboard 


No. 45 
AIEE Standards 


New Edition 
December 1948 


> 
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(MARINE RULES) 


HE latest edition of ‘Recommended 

Practice for Electric Installations on 
Shipboard" (Marine Rules) is published as 
Section 45 of the AIEE Standards. The 
pamphlet contains 150 pages; price is $3.50 
(SO0% discount to members of the AIEE on 
single copies). 


These Rules have been drawn up to serve 
as a guide for the equipment of merchant 
ships with electric apparatus for lighting, 
signaling, communication, power and pro- 
pulsion for both alternating and direct cur- 
rent systems. They indicate what is con- 
sidered good engineering practice with 
reference to safety of the personnel and of 
the ship itself, as well as reliability and 
durability of the electric apparatus. 


American Institute of Electrical Engineers 


33 West Thirty-Ninth Street, New York, 18 
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| A-C Servo Motors. The Kollsman instru- 


ment division of the Square D Company 
has developed a 400-cycle 115-volt 2-phase 
4-pole induction a-c servo motor with a 
torque to inertia ratio of 26,300 radians per 
second per second, It is possible for themo- 
tor to reverse fully in two-tenths of a second 
from 11,200 rpm. It delivers 2'/,ounce-in- 
ches stall torque which varies directly with 
the control winding voltage, and will stop 
rotating when the excitation of the control 
winding is reduced to zero. It is especially 
adaptable to the high performance servo 
systems. For applications where higher 
acceleration is more important than small 
size and light weight, another new Kollsman 
servo motor has been developed, a four 
pole motor, and its torque to inertia ratio 
is 46,000 radians per second per second, 
with a stall torque of 3.8 ounce-inches. 
Address requests for further information 
to the Kollsman Instrument Division of 
Square D Company, 80-08 45th Avenue, 
Elmhurst, New York. 


TRADE LITERATURE 


Tailor-Made Irons. The Frank Foun- 
dries Corporation of Moline, Ill., manufac- 
turers of ‘‘Frankite”’ electric furnace-made 
alloyed tailor-made gray irons, have issued 
a 32-page booklet in commemoration of 
their 50th business year, which describes 
their product, and the many ways in which 
it is used. The booklet, “50th Anniver- 
sary’’ is available upon request. 


Metco News. Published bimonthly by 
the Metallizing Engineering Company, 
Inc., 38-12 30th Street, Long Island City 1, 
N. Y., Metco News contains briefs from 
industry on proved applications of metal- 
lizing and recommended methods. The 
most recent copy, volume 4, number six, 
contains a discussion on roll maintenance. 
Company will supply copies upon request. 


Lathe Attachment Catalogue. South 
Bend Lathe Works has issued a new machine 
tool attachment and accessory catalogue, 
number 77-U, which contains illustrations 
and specifications of items which will make 
possible a wider range of work on lathes and 
drill presses. For a copy, write to the 
South Bend Lathe Works, South Bend 22, 
Ind. 


Soldering Tips. Designed to instruct be- 
ginners and refresh the memories of experi- 
enced solderers, a booklet, ‘Soldering 
Tips,” published by the Weller Manufac- 
turing Company, takes the reader step-by- 
step through the entire soldering process in 
20 illustrated pages. The booklet may be 
obtained by sending ten cents in coin 
directly to the Weller Manufacturing Com- 
pany, Packer Street, Easton, Pa. 


Electromagnetic Controls _— Catalog. 
Automatic Switch Company of 391 Lake- 
side Avenue, Orange, N. J., has issued a new 


(Continued on page 52A) 
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PLASTIC 


HELPS TELEPHONE ENGINEERS 


SOLVE TOUGH PROBLEM 


New Jacket of Polythene 
and Aluminum is used as Shield 
on Telephone Cable 


The shortage of lead for telephone cable 
sheathing was solved recently, after 
some years of research, by engineers of 
Bell Telephone Laboratories and West- 
ern Electric. They found an economical 
answer in a jacket of a new plastic, 
Du Pont polythene . . . extruded over 
an aluminum shield. 

Polythene was chosen because of its 
mechanical properties, resistance to many 
chemicals, resistance to weathering when 
properly compounded, and ease of ex- 
trusion. And the moisture-resistance of 
the polythene-aluminum combination 
is excellent. 


NEW WESTERN ELECTRIC CABLE CONSTRUCTION 


“Alpeth” cable shown above, a joint development of Bell Telephone Laboratories 


and Western Electric Company, is now being manufactured by Western Electric. 


ELECTRICAL ENGINEERS FINDING MANY NEW 
USES FOR DU PONT POLYTHENE PLASTIC 


The use of polythene in telephone cables 
follows its widely accepted use in many 
other types of electrical equipment. In 
one current application, polythene is 
used to mold the potential coil to the 
electromagnet core of a new watt-hour 
meter. Polythene provides greater in- 
sulation strength, reliability . . . and 
extra-long life for this potential coil. 

Polythene molding powders may be 
injection- or compression-molded . . . 
extruded as sheeting, tubing, or wire- 
covering. They are available in a range 


of colors. The demand for polythene still 
exceeds the supply, but continuing in- 
creases in production are being pushed 
to meet this situation. 

Facts about properties of Du Pont 
polythene and examples of current use 
may be obtained by writing E. I. du 
Pont de Nemours & Co. (Inc.), Plastics 
Department, Empire State Building, 350 
Fifth Avenue, New York 1, New York; 
7 South Dearborn Street, Chicago 3, 
Illinois; or 845 East 60th Street, Los 
Angeles 1, California. 
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INSU 


Covet gional ave 


LATING MA 
For Long Life and Reliability 


Adhesives 
Cements 
Compounds 
Enamels 
Fabrics 
Fiberglas 
Laminates 
Mica Products 


papers, Fibres 


Silicones 
Sleevings 
Tapes 

Tubings 


If you have a special electrical insulation prob- 
lem — heat, moisture, oil, acid, etc. — which 
causes persistent trouble — that’s where we 
shine. For years and years we have studied the 
problems of the man who has more than the 
ordinary insulation problem. We have found 
ways to lengthen insulation life under adverse 
conditions. We developed Mica-Glas, all-inor- 
ganic. We were among the first to apply the 


advantages of silicone to insulation. Then, to | 
bring such experience to you we placed factory- | 


trained engineers in the field. One is near you 
now, waiting not just to sell insulation but to 
help you profit by its use. Use him. Tell him 
your problem, He’s equipped to solve insula- 
tion problems, and that’s his job. Call him in; 
if you don’t know him, write or wire us. 


Varnishes 


NATIONAL ELECTRIC (OIL (OMPANY 


COLUMBUS 16, 


ELECTRMICAL ENGINEERS MAKERS OF 
ELECTRICAL COILS AND INSULATION — 


OHIO, U.S. A; 


REDESIGNING AND REPAIRING OF 
ROTATING ELECTRICAL MACHINES 


TRADE MARK 


HEADQUARTERS FOR 


AUTOMATIC 
TRANSFER 
SWITCHES. 


B 
———— 
——S— 


We can take care of almost any Automatic Transfer 
Switch requirement ranging from 5 to 1000 amperes. 
For example, Bulletin 906-105S, as illustrated, is a 
300 ampere unit installed in a specially narrow 
panel for a distribution control center 


Standard features on control panels can include 
phase failure protection, indicating auxiliary con- 
tacts, engine starting contacts and push buttons for 
engine tests, reset to normal and load transfer. 
Special features include delayed operation, manual 
emergency handles, low frequency relay protection. 
Condensed Catalog No. 700 gives a comprehensive 
picture of our work along the line of Automatic 
Transfer Switches and complete Electromagnetic 
Control Panels. 


If you require any type of automatic control, write 
us Our 60 odd years of broad experience in the 
field of Electromagnetic Controls should be helpful. 


Automatic Transfer Switches 
Remote Control Switches 
Contactors Relays 

Specialized Electromagnetic Controls 


We also manufacture a complete line of Solenoid Operated Valves for 
Automatic and Remote Control of Liquids and Gases. 


Automatic Switch Co. 


385-E LAKESIDE AVENUE - ORANGE, NEW JERSEY 
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condensed catalogue, number 700, which 
describes “specific purpose’’ controls made 
by that company. The purpose of the 
catalogue is to demonstrate how the com- 
pany can meet any particular requirements 
of any engineer, contractor, or manufac- 
turer. Copies are available upon request 
to the company. 


Multiplex Pumps. Byron Jackson lines 
of SD and SDO multiplex pumps, centrif- 
ugal, multistage, split case, and volute 
type, designed for medium and high-pres- 
sure service, are described in a 16-page 
booklet supplied upon request. Both 
types are made as two, four, six, and eight 
stage units with heads to 2,000 feet and 
capacities from 100 to 4,000 gallons per 
minute. Write for bulletin number 48- 
4000, to Byron Jackson Company, Pump 
Division, Terminal Annex Box 2017, Los 
Angeles 54, Calif. 


Reliance A-C Motors. The latest avail- 
able selection data on The Reliance Elec- 
tric and Engineering Company’s precision 
built a-c motors has been presented in a 
new 8-page booklet, B-2707._ Copies of the 
bulletin may be had by writing to the com- 
pany’s sales promotion department, 1076 
Ivanhoe Road, Cleveland, Ohio. 


Handbook of ‘“U” Values. Silvercote 
Products, Inc., 161 East Erie Street, 
Chicago 11, Ill., have made available a 108- 
page handbook which, for the first time, 
includes summer as well as winter “U” 
(insulation) values. It lists 12,852 certi- 
fied, F. H. A. approved “U”’ values of 
various walls, floors, and ceilings; coeffi- 
cients, and 238 drawings. Copies of the new 
handbook (previously sold for $1.00) are 
available free of charge upon request by 
qualified architects, engineers, and builders, 
by writing to Silvercote Products. 


Pole-type Capacitors’ Bulletin. Cornell- 
Dubilier Electric Corporation of South 
Plainfield, N. J., has issued a new bulletin 
on pole-type capacitors, giving construc- 
tion data, and other pertinent informa- 
tion. Copies of catalog number 145PF 
may be obtained by writing to the power 
factor division of the Cornell-Dubilier Elec- 
tric Corporation. 


GE Publications. ‘The Purpose and Use 
of Electrical Diagrams Supplied With G-E 
Switchgear Equipment,” bulletin GET- 
1293A is a functional 24-page booklet de- 
signed to assist any user of GE switchgear to 
further understand the purpose of certain 
parts or arrangements of the equipment. 
Diagrams illustrated are one-line, elemen- 
tary, connection, and _ interconnection. 
Another recent publication issued by the 
company is a 20-page illustrated bulletin, 
GET-922-B, which gives complete infor- 
mation on the installation, operation, and 
testing of ballasts for fluorescent lamps. 
The bulletin was compiled by the company’s 
specialty transformer and ballast divisions. 
Both booklets mentioned above are avail- 
able by writing to the General Electric 
Company, Schenectady 5, N. Y. 
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HIGHLIGHTS........ 


Institute Policy. In view of many recent 
controversies, the question of whether the 
Institute should limit itself, as a strictly 
scientific and educational organization, to 
purely technical activities, or whether it 
also should concern itself with nontechnical 
activities was discussed at the recent meet- 
ing of the Board of Directors in Dallas, and 
a resolution favoring the former stand was 
offered for study (pages 545-6). Before 
making a final decision, however, the 
Directors wish to obtain the opinions and 
desires of the membership. The situation 
is reviewed in this issue (page 536). 


Summer General Meeting. With head- 
quarters at the New Ocean House in 
Swampscott, Mass., on Boston’s North 
Shore, this year’s Summer General Meet- 
ing, June 20-24, offers another splendid 
opportunity to combine an interesting and 
informative technical meeting with a 
delightful vacation ( pages 537-40). 


Committee Notes. The new department, 
“Committee Notes,’ which was initiated 
with the April issue, presents a number of 
short items reporting the plans and activi- 
ties of various technical committees ( pages 
548-50). 


Digests. A number of technical papers 
presented at the 1949 AIEE Winter Gen- 
eral Meeting in New York, N. Y., January 
31—February 4, are included in this issue in 
one-page digest form (pages 477, 478, 489, 
490, 491, 502, 503, 504, 511, 512, 520). 


Electron Tube Conference. More than 
238 persons were attracted to the AIEE 
Conference on the Industrial Application 
of Electron Tubes which was held at the 
Hotel Statler, Buffalo, N. Y., April 11-12, 
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1949 (pages 540-1). The program pre- 
sented some 20 papers covered in four 
sessions. Authors’ digests of most of these 


papers are included in this issue (pages 
525-9). 


South West District Meeting. Built 
around the theme, ‘What Electrical 
Engineers Are Doing to Meet the Needs of 
the Growing Southwest,’ the AIEE 
South West District Meeting was held 
April 19-21 in the city of Dallas, Tex. 
(pages 547-5). Authors’ digests of most of 
the District papers presented at the pro- 
gram’s ten technical and general sessions 
appear in this issue (pages 529-34). 


Engineering Internship. Law, medicine, 
the ministry, and teaching all have recog- 
nized the importance of a period of transi- 
tion from theory to practice and have 
definitely established such a period as pre- 
requisite to practice in the profession. ‘The 
necessity for incorporating a period of 
“internship”’ into the engineering profes- 
sion also is upheld by the author, who 
points out that too often the young engi- 
neering graduate is expected to solve prac- 
tical problems immediately without an 
opportunity to gain practical experience 
(pages 485-8). 


The Brain as a Computing Machine. 
The brain, according to this article, is a 
digital computing machine consisting of 
ten billion relays called neurons. How- 
ever, it is much the most complicated of 
the computing devices. <A large building 
could not house a vacuum tube computer 
with as many relays as a man contains in 
his head and “it would take Niagara Falls 
to supply the power and Niagara River to 
cool it’? (pages 492-7). 


Ferromagnetism. Recent advances in 
the theory of ferromagnetism are explained 
in this article. It deals with the subjects 
of domain structure and domain geometry, 
fine particles with high coercive force, 
and ferromagnetic resonance at microwave 
frequencies (pages 477-0). 


Traction Motors. Great progress has 
been made in the past 25 years in the 
design of traction motors; a primary object 
is to achieve weight reduction. Develop- 
ments in bearings, gearing, commutator 
and armature construction, ventilation, 
insulation, methods of frame manufacture, 
and electrical design have contributed to 
this progress (pages 479-85). 


Television Receiving Systems. ‘The tele- 
vising of events like the World Series, the 
heavyweight fights, and the political con- 


AIEE Proceedings 


Order forms for current AIEE Proceed- 
ings have been published in Electrical Engineer- 
ing as listed below. Each section of AIEE 
Proceedings contains the full, formal text of a 
technical program paper, including discus- 
sion, if any, as it will appear in the annual 
volume of AIEE Transactions. 

AIEE Proceedings are an interim member- 
ship service, issued in accordance with the 
revised publication policy that became effec- 
tive January 1947 (EE, Dec’46, pp 567-8; 
Jan °47, pp 82-3). They are available to 
AIEE Student Members, Associates, Mem- 
bers, and Fellows only. 

All technical papers issued as AIEE Pro- 
ceedings will appear in Electrical Engineering 
in abbreviated form. 


Location of 
Order Forms 


Apr °48, p 49A 


Meetings Covered 
Winter General (1948) 


{Nort Lakes District 


Aug °48, p 45A North Eastern District 


Summer General 


Oct °48, p 43A eee General 


Middle Eastern District 


Midwest General 
Southern District 


-Winter General (1949) 


Dec °48, p 35A 
Apr °49, p 25A 


ventions has helped to create such a public 
demand for popular priced television re- 
ceivers that “the growth of television during 
the past year has exceeded the most opti- 
mistic postwar predictions.” ‘This article 
discusses both direct viewing and projection 
receivers (pages 573-77). 


Gas Turbines. This article outlines the 
status of gas turbine development, describes 
the two types of power plants resulting from 
this development to date, and gives many 
other applications to which the units may 
be adopted (pages 497-507). 


Multifrequency Pulsing. This article 
describes ‘‘a form of signaling with alternat- 
ing currents which permits the rapid trans- 
fer over telephone trunks of the information 
required to select switch paths in local, 
toll, and tandem dial telephone systems.” 
The first multifrequency pulsing system 
was installed in Baltimore, and since then 
many more have been installed throughout 
the country (pages 505-10). 


Steam Turbines. Maintaining proper 
system frequency, despite large and rapid 
load fluctuations, has been considered an 
electrical problem; however, these load 
fluctuations affect the turbine in many 
ways. ‘This article describes recent turbine 
designs and tells how they can more easily 
withstand these load changes (pages 527-4). 
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time. Test the flexibility and stretch of Dieflex : DIEFLEX PRODUCTS LIST 


see how quickly it slides over rough joints and around _ MADE WITH BRAIDED COTTON SLEEVING BASE 
sharp bends . . . see how its smooth bore prevents Grade A-1 Magneto Grade Varnished Tubings 


snagging .. . how it cuts cleanly without fraying. == =——sGrrade B-1 Standard Grade Varnished Tubings 
All these features add up to easier handling and rock — Grades C-1 and C-2 Heavily Coated Saturated Sleevings 
& bl \ Grade C-3 Lightly Coated Saturated Sleevings 
et oe t. salad Ais ¥ ; Heavy Wall Varnished Tubings and Saturated Sleevings 
ow, beyond assembly—you can expect fewer 
breakdowns, reduced repair costs, minimum lost pro- ee th agus aT AE. . 
duction, because Dieflex gives top mechanical and oS BHO Roh ene ee ee e 


: “4 - , ; Grade C-1 Extra Heavily Saturated Glass Sleevings 
dielectric protection. Write or phone the sales office Grade C-2 Heavily Saturated Glass Sleevings 


nearest you, and start deflating assembly costs today. Grade C-3 Lightly Saturated Glass Sleevings 


A folder giving technical information on Dieflex Silicone-Treated Glass Varnished Tubings and Sleevings 
products will be sent upon request. ( 


Braided glass base varnished tubings and saturated sleevings are as 


inexpensive as corresponding grades of cotton base varnished tubings 
and saturated sleevings. 
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multiple conductor ca« 
bles with rubber, paper 
or varnished cambric in- 
sulation. Sheathing can 


suit the application, 


. Type PS Shielding is 


applied to single or i 


be rubber or lead to 


Low-cost conducting rubber 
tape proves highly effective 


OU get longer trouble-free life plus elimination of static 

discharge when Type PS Shielding is used on rubber in- 
sulated cables operating at over 2000V. For rubber cables 
this low-cost shielding consists of a fibrous tape coated with 
conducting rubber, vulcanized to the surface of the insula- 
tion. Such a tape may be used over the stranded conductor for 
protection against internal corona and over the outer surface 
in contact with the usual shielding tape, ground wires or 
conducting sheath. The tape eliminates any air gaps be- 
tween insulation and conducting element as it becomes 
bonded to the insulation during vulcanization. 


Type PS Shielding remains flexible . . . is superior to metal 
shielding which tends to separate slightly from the insulation 
when the cable is bent and straightened. This forms air 
gaps... causes a spark discharge with corona and ozone for- 
mation. 


Type PS Shielding with conducting rubber is a develop- 
ment of the American Steel & Wire Company. It proved so 
successful that other cable companies have been licensed to 
use the same construction. The main applications are for 
portable power cable, for aerial distribution lines, and for 
heavy power cable wherever voltage discharge will cause 
damaging corona and television interference. 


The safety features of the grounded tape make PS Shielded 
Cable ideal for use in mines and other hazardous locations. 
PS Shielding has been applied to both single and multiple 
conductor cables which are sheathed to meet various appli- 
cations. Write for complete information, 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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SILICONES 


Silicones Pay Off 
In a Buyer’s Market 


Your customers are demanding more for their 
money. Offer them better performance, longer 
life, greater reliability or reduced maintenance 
costs and they'll listen. Design all four of those 
basic sales appeals into your product and 
they’ll buy. You can do that in many cases by 
taking advantage of the exceptional stability 
of Dow Corning Silicones. 


For example, you can give your customers 
permanent lubrication by using DC 44 Silicone 
Grease. DC 200 Silicone Fluids enable you to 
design more compact hydraulic systems or 
make wider use of viscous damping. You can 
increase the power per pound ratio in electric 
machines by 50 to 100 per cent and you can 
increase the life of electrical equipment by a 
factor of 10 through use of Dow Corning Sili- 
cone—Class “H”—Electrical Insulation. 


CWS 


PHOTO COURTESY THE ELECTRIC PRODUCTS COMPANY 


DC Silicone Electrical Insulation and DC 44 Silicone 
Grease improve the performance, cut maintenance 
and increase the life of E. P. Electric Chassis 
Dynamometers. 


Typical application for Dow Corning Silicone 
Electrical Insulation is the Electric Chassis Dyna- 
mometer made by The Electric Products Company 
of Cleveland. Complete performance testing of 
automobile engines without actual road tests 
makes it necessary for the armature coils 
to absorb so much energy that operating 
temperatures are in the range of 400° F. 
Under such severe conditions, only Silicone 
Insulation and DC 44 Grease give long and 
trouble-free service. 

Among many other applications, Silicone Insula- 
tion is used in building compact, high powered 
solenoids; portable welding transformers; bus 
generators and industrial motors. For more 
information about Dow Corning Silicone 
Electrical Insulation, write for pamphlet G11A6. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


Chicago ¢ Cleveland « 
New York e¢ Los Angeles 
In Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Ltd., London 


FIRST IN SILICONES 


Atlanta ¢ Dallas 
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INDUSTRIAL NOTES .... 


President of Copperweld Steel Dies. 
S. E. Bramer, president of the Copperweld 
Steel Company, Glassport, Pa., died re- 
cently. Mr. Bramer helped to organize 
the company in 1915; he has been its 
president for the past 20 years. 


Rome Cable Awarded Citation. Rome 
Cable Corporation, Rome, N. Y., has 
received the first annual award for health 
achievement in industry to be given by the 
American Association of Industrial Physi- 
cians and Surgeons. The award, in the 
form of a plaque, was given to the company 
because of the inauguration, in 1948, of a 
fully equipped and ably staffed medical 
department for its employees. The de- 
partment, under the direction of Dr. 
James H. McDonough, gives to all em- 
ployees a complete physical examination 
at least once a year, and provides for 
handling industrial injuries and emergency 
care of non-occupational injuries and 
illnesses. 


G. G. Main, Westinghouse Treasurer. 
George G. Main of the Westinghouse 
Electric Corporation, Pittsburgh, Pa., has 
been elected treasurer, to succeed the late 
L. H. Lund, who died in March. 


Okonite News. The Okonite Company, 
of Passaic, N. J., has appointed three new 
vice presidents: I. W. Borda, who will 
continue as manager of the Pacific coast 
district; W. R. Van Steenburgh, manager 
of the northeast sales district; and Stephen 
A. Wilson, who will continue in the ca- 
pacity of secretary and general counsel. 
The Okonite Company has also opened a 
new Office in Dallas, Tex., at 1505 Tower 
Petroleum Building, with Otis W. Herring 
as manager. Sam K. Dick, Okonite’s 
Texas representative for the past 20 years, 
will assist Mr. Herring. 


Stohr of Allis-Chalmers Dies. Frank H. 
Stohr, general manager of the Allis- 
Chalmers Manufacturing Company’s Nor- 
wood, Ohio works, died recently. 


Western Electric Appointment. The 
Western Electric Company, manufacturing 
and supply unit of Bell Telephone Labora- 
tories, has appointed Arthur B. Goetze as 
works manager of their Tonawanda plant, 
Buffalo, N. Y.; 42nd Street shops in 
New York, N. Y.; and the Allentown plant 
in Allentown, Pa. Mr. Goetze, who has 
been acting works manager of these plants, 
replaces William K. Wiggins, who will 
retire at the expiration of his present 
disability leave. 


General Electric Appointments. R. T. 
Pennoyer has been appointed manager 
of the General Electric Company’s Buffalo 
Tube Works, succeeding R. O. Poag, who 
died recently. S. W. Upham has been 
appointed to the post of sales manager of 
Army equipment in the Government 
division, at Electronics Park, Syracuse, 
N. Y. In the Wire and Cable Division of 
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the Company’s construction materials de- 
partment, the following appointments 
have been made: Lyde E. Howard, sales 
manager of electric utility sales, with head- 
quarters in Schenectady, N. Y.; James F. 
Farnam, sales manager, industrial and 
contractor sales, with headquarters at 
Bridgeport; Walter S. Hay, manager of 
transportation, federal, state and municipal 
sales, also at Bridgeport; John J. Curtin, 
manager, magnet wire sales, with head- 
quarters at Schenectady, N. Y.; and 
Reginald B. McKinley, manager of com- 
mercial engineering, with headquarters in 
Bridgeport, Conn. Also at Bridgeport, 
Dr. Robert M. Lacy has been appointed 
staff assistant, responsible for the coordi- 
nation of all laboratory activities of the 
General Electric Appliance and Mer- 
chandise department. 


Copperweld Steel Elections. Maurice J. 
Mahoney has been elected secretary, and 
Charles A. Taylor, controller, of The 
Copperweld Steel Company, Glassport, Pa. 


New Ward Leonard Office. The general 
office of the Ward Leonard Electric Com- 
pany, Mount Vernon, N. Y., has been 
moved from the factory building at 31 
South Street to a new office building at 
115 South MacQueston Parkway, also in 
Mount Vernon. - The new office includes 
executive and sales offices, and the com- 
pany’s headquarters for all operations. 


NEW PRODUCTS .- ee 


Weston Analyzer. The Weston Electrical 
Instrument Corporation, 617 Frelinghuysen 
Avenue, Newark 5, N. J., has developed a 
new analyzer designed for communication 
system maintenance. Model 779, type 5, 
makes decible per millivolt readings at 
all audio and carrier current frequencies. 
The a-c response is essentially flat to 50 
kc within one decible over the range 
minus 20 to plus 22 decibles per millivolt, 
and is usable for comparative decible read- 
ings on all common carrier current fre- 
quencies above 50 kc. The instrument 
includes complete ranges to 1,000 volts 
alternating and direct current; direct 
current from 100 microamperes to ten 
amperes, resistance ranges from 1,000 
ohms to 10 megohms, along with a trans- 
mission measuring instrument calibrated 
in one-half-decible steps. Further details 
are available from the manufacturer. 


Molded Instrument Transformer by 
G-E. General Electric has announced 
an entirely new design of instrument cur- 
rent transformer, the ““Butyl-molded”? line. 
The 5,000 volt, 25-60 cycle indoor model, 
type JAM-3, will be available with single 
primary in all preferred ratings, 10 to 800 
amperes inclusive. The butyl compound, 


(Continued on page 22A) 


JUNE 1949 


tiny spring fails. An important piece of equipment is made use- 
less. Someone pays a repair bill. And some equipment manu- 
facturer probably suffers a dent in his reputation. 


All Because a Tiny Spring Failed! 


The way to minimize spring failures is really a simple one. Use 
the best spring wire to make small precision springs that actuate 
highly complicated mechanisms. 

It has been the experience of many manufacturers of calculating 
machines, typewriters, cash registers and similar types of equipment 
that U-S-S Amerspring Music Wire is the best wire to use for quality 


spring making. [If Ou 
Amerspring Music Wire combines high tensile strength with un- J USE 
usual toughness. It has outstanding resistance to fatigue. And it has Mus : Ss. 
the stamina, resiliency, uniformity and freedom from defects that ZC lee/ 
are imperative for top performance of small, precision springs. ° ‘ 
So when springs are important to performance, remember — Spring Wire. KYD 


U-S-S Amerspring is the least expensive way to a superior perform- 
ance. 

This quality wire is available Now for immediate delivery —in 
the mill quantities you need. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS i 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


P 
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0 /4 Vi 3/4 FULL 
OUTPUT LOAD CURRENT 


OUTPUT VOLTAGE 


IMAGINE THESE CHARACTERISTICS 
APPLIED TO YOUR PRODUCT! 


Take another look at this regulation curve. It’s smooth 
and flat over the entire load range . . . with automatic 
over-load protection through constant current control at 
any pre-set load. Graphically, it represents the precise 
control characteristics achieved by Power Equipment Com- 
pany during its 14 years specialization in circuit development 
and design. And these characteristics, used singly or together, 
may readily and economically be applied to any product 
or process whose functions can be translated into electrical 
values. So if you’ve been looking for closer control and 
regulation . .. either for the equipment you make or for 
your production operations, why not get in touch with 
PECo engineers today? Chances are they already have what 
you need ... and can give it to you fast. 


Bulletin No. 848 describes and illustrates PECo research, 
engineering, and manufacturing facilities. Write for your 


copy today. 


POWER EQUIPMEN 


55 ANTOINETTE STREET DETROIT 2, MICHIGAN 
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injected under high pressure into all areas 
around the core, coils, and terminals, pro- 
vides a homogenous insulation that has a 
high dielectric strength, resilient sturdiness, 
is oxidation, arc, and moisture-resistant, 
and assures permanent positioning of parts, 
even when subjected to high surge currents. 
Both primary and secondary coils are 
shaped like figure eight’s for mechanical 
strength and accuracy—this special con- 
struction, and the intimate contact of the 
butyl with the windings provides increased 
heat dissipation, which permits continuous 
operation up to 150 per cent of rated load. 
An interleaved core construction eliminates 
any possibility of reduction of accuracy. 
Primary terminals are silver-plated to re- 
duce contact resistance; secondary ter- 
minals are of the solderless clamp type. 
Further information is available from the 
General Electric Company, Schenectady 5, 
N= Y. 


Voltage Regulator. Sorenson and Com- 
pany, Inc., 375 Fairfield Avenue, Stam- 
ford, Conn., has just added a B-Nobatron 
to its line of voltage regulators. The new 
regulator is a highly-stabilized source of 
high voltage, low amperage direct current. 
Input voltage range is 105 to 125 volts 
a-c, 50-60 cycles. Additional information 
supplied upon request. 


Radiation Meter. The Nucleonic Cor- 
poration of America, 497 Union Street, 
Brooklyn 31, N. Y., has produced a new 
type of portable survey meter, called a 
radiation meter, model RM-1i. The 
meter has a continuously variable high 
voltage supply from 400 to 1,500 volts, 
permitting the use of end-window as well 
as cylindrical type GM tubes; a meter 
range covering 5,000, 50,000, and 500,000 
counts per minute. At the upper range, 
more than four times tolerance dosage of 
X or gamma radiation can be measured. 
Further details may be obtained by writing 
directly to the company. 


Dual Beam Oscilloscope. Beam Instru- 
ments Corporation, 55 West 42nd Street, 
New York 18, N. Y., has announced pro- 
duction of two new oscilloscope models 
manufactured by Cossor in England. 
Model 1035 features precision direct 
reading dial calibration of time intervals 
and amplitude for all gain and sweep 
switch positions, triggered sweep and 19 
megacycle bandwidth. Model 1049 is 
similar, but features d-c amplification. 
Additional information upon request to 
the company. 


Miniature Grid Bias Cell. P.R. Mallory 
and Company, Inc., Indianapolis, Ind., has 
developed a new type miniature grid bias 
cell, which provides a constant potential 
for bias of electronic tubes and circuits, 
where no current is required of the cell. 
The cell is available in two voltages, 1.5 
and 1.75 volts. Since it is a potential 
device only, its electromotive force is 
lowered by even a fraction of a micro- 
ampere drain; however, it is unaffected 
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Bethichem’s preformed strand, known 
to the trade as Form-Set, has certain 
advantages that don’t exist in the usual 
non-preformed type. Yet it sells for 
very little more than ordinary strand; 
the added cost is astonishingly low. 
Hence those extra features are yours 
for almost nothing. 


What are the extra features? Here 
they are in a nutshell: 


When Form-Set strand is cut, the wires cannot ‘bush 
out” or fly apart. Each wire lies placidly in place along- 
side its neighbors. This makes the strand much easier to 
handle; easier+to insert in fittings. Saves time in the field — 
and temper, too. Also, it’s much safer to handle—no loose 
wires sticking out to gouge or scratch linemen’s hands. 


Form-Set strand is made in all standard grades and 
sizes, but it is particularly advantageous in the high- 
strength and extra-high-strength grades. Every inch of it 
is bethanized—guarded against corrosion by a ductile 


zinc jacket applied electrolytically. 


Why not let a Bethlehem man show you some samples? 
There’s nothing like seeing for yourself! 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 


A cut section of Form-Set 
strand, showing how each 
wire lies evenly in place. 

Note, too, the smooth, 
uniform bethanized coat- 
ing. This is available in 
three different weights. 


Here’s what happens when 
non-preformed strand is 
cut. The wires spring out in 
all directions. Handling is 
more difficult; takes more 
time. 
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480 VOLT TRANSFORMER BOX ineeallation uses just one tape —“SCOTCH” 


No. 33 Electrical Tape—for fast, efficient job. 


Do faster, better jobs with 


Try this new, fast method. Grab 
a roll of “SCOTCH” No. 33 Elec- 
trical Tape and get complete 
electrical insulation plus ample 
mechanical protection with this 
one tape! 


insulation 


Here’s your chance to give this 
remarkable new “SCOTCH” Elec- 
trical Tape a try. Write us today 
asking for complete information 
and a free trial roll. Address: 
Dept. EN-6. No obligation. 


Quick facts about "*SCOTCH”’ No. 33 
Electrical Tape 
© THIN CALIPER—only .007 of an inch thick, takes less room in all 


insulation work. 


© HIGH DIELECTRIC—insulates against charges of over 7,000 volts. 


© TOUGH—plastic backing is abrasion resistant, unaffected by water, 


acids, alkalies, alcohols. 


© STRETCHY—conforms snugly to uneven surfaces, odd shapes. 


ANOTHER 


PRODUCT 


Made in U.S.A. by 
INNESOTA INING & 


# 


FG. CO. SAINT PAUL 6, MINN. 


also makers of other “SCOTCH’’ Pressure-sensitive tapes, “UNDERSEAL,"’ “SCOTCHLITE,” “3M'’ Abrasives, “3M'’ Adhesives. 
GENERAL EXPORT: DUREX ABRASIVES CORP., 240 NORTH AVE., NEW ROCHELLE, N. Y. 
IN CANADA: CANADIAN DUREX ABRASIVES LTD., BRANTFORD, ONTARIO 
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by alternating current of any frequency. 
At audio frequencies, the cells have a non- 
reactive impedance of between 250 and 
1,500 ohms. For full details, contact the 
company. 


Pieper-Lillard Time Savers. Pieper-Lil- 
lard, Inc., St. Louis, Mo., has introduced 
a new P-L wire lay-up gin, which mini- 
mizes the time and labor consuming job 
of wire stringing, and a P-L universal 
wire-stringing pulley. The pulley can be 
used for pre-stressing and as a transformer 
gin as well, and is readily positioned by 
one man. Further information on both 
these products is obtainable upon written 
request to the company. 


General Electric Developments. The 
tube division of the General Electric 
Company, Schenectady 5, N. Y., has an- 
nounced two tube developments: 1. A 
new beam power amplifier tube, the 
19BG6-G, designed specifically for opera- 
tion at high surge plate voltages for short 
periods, with a d-c plate voltage of 500 
volts, and a d-c plate current of 100 milli- 
amperes. Peak heater-cathode voltage is 
250 volts with heater positive or negative 
in respect to cathode. 2. The GL-5670, 
a long-life miniature tube for mobile 
communication, is a high frequency twin 
triode, designed for sustained life under 
conditions of intermittent operation. 
Heater voltage on the tube is 6.3 volts, 
alternating current or direct current, while 
the heater current is 0.0350 amperes. 
Plate voltage is 300 volts, maximum. 
Further information on these new tube 
developments may be obtained from the 
Tube Division of the company. A new 
development at the special products divi- 
sion of the General Electric Company is 
the Beta-Ray Thickness Gage, which is 
designed to measure continuously the 
thickness of sheet materials moving along 
a conveyor without contacting or disturbing 
the material, by measuring the amount of 
beta-rays which are absorbed by the sheet 
material being checked. Operating on a 
power supply of 100-125 volts, 60 cycles, 
+0.3 cycles, power consumption of the 
gage is about 150 watts. Further in- 
formation on the new gage may be acquired 
by writing to the special products division 
of the General Electric Company, Schenec- 
tady 5, N. Y. 


RCA Developments, The tube depart- 
ment of the Radio Corporation of America, 
Harrison, New Jersey, has announced 
several new developments—(1) An eight- 
inch PM speaker RCA-408S3, with a one- 
inch voice coil and a 6.8-ounce magnet, 
intended for use in television receivers and 
large table radios. It will handle eight 
watts. (2) A fixed-tuned, ultrahigh fre- 
quency oscillator triode, 5794, with two 
integral resonators for use in radiosonde 
transmitters operating at 1,680 megacycles, 
and with a power output in the order of 
500 milliwatts. One of the resonators is 
fixed-tuned and is attached between grid 
and cathode; the other is tunable over a 
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This PERMANENT-MAGNET rotor means 
RELIABLE ROUND-THE-CLOCK POWER 


® Jackson Portable Power Plants are 
built in capacities of 1.25, 2.5, and 
5 K.V.A. Radial members of the 
rotor are high-energy magnets made 
of Alnico V. Indiana Permanent Mag- 
nets work their magic on both big 


jobs and small. 


PERMANENT 
MAGNETS 
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121 FEWER PARTS... 
LESS MAINTENANCE WITH 


INDIANA 
PERMANENT MAGNETS 


121 fewer parts in a better, more dependable generator! That’s what 
Indiana Permanent Magnets have done for Jackson Portable Power 
Plants. The rotor now is a permanent magnet field. There are no brushes 


or collector rings ... no commutator sparking or arcing. Less heat is 


developed. Over-all size and costs are reduced. Maintenance is mini- 


mized. Here, again, modern design with Indiana Permanent Magnets 


is a product plus that pays. 


INDIANA PERMANENT MAGNETS MAY BE YOUR ANSWER, TOO! 


For four decades, the pace-setting de- 
sign techniques at Indiana have made 
possible new and better permanent 
magnets. And, on countless different 
products, this versatile “packaged en- 
ergy” improves performance, permits 
new functions, saves space and money 
...as mechanical force in holders and 
separating devices... in transforming 
electrical energy into mechanical mo- 
tion, and vice versa .. . in changing 
the apparent characteristics of mate- 


SPECIALISTS IN 


“PACKAGED 


rials. Indiana offers you the experi- 
ence and know-how of more than 30,000 
different applications. Let’s get our 
engineers together on your problems. 
Write today. 


Puee Book for Designers 
Ask for free Book No. 
4-A6 —our new per- 
manent magnet refer- 
ence manual. A note 
on your company let- 
terhead will bring a 
copy to your desk. 


CHICAGO 2, 


ENERGY" SINCE 
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WOE THE INDIANA STEEL PRODUCTS COMPANY 


6 NORTH MICHIGAN AVENUE ILLINOTUS 
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STANDARD RELAYS 


... thousands of available types, elec- 
trically and mechanically adapted for 
every-day relay applications. 


SPECIAL RELAYS 


... types that have never been made 
before—for jobs that have never 
been done before. 


BIG RELAYS OR LITTLE RELAYS 


As specialists in relay design and manu- 
facture, Struthers-Dunn has ranged from 
turning out 20,000 “production relays” 
a week to devoting a year for the develop- 
ment of a single highly-specialized type. 


| Twenty-seven years of experience in oe 8 
7 PS d buildi h ‘ Write for Catalog 
7 esigning and building thousands of dif- "Gg quick, 
ferent relay types—for as many different handy guide to the 
applications—is available to help solve TORE ER OLy Mee 


Struthers-Dunn 
your relay problems. relay types. 


STRUTHERS-DUNN 


ATLANTA @ BALTIMORE @ BOSTON @ BUFFALO @ CHARLOTTE e CHICAGO e CINCINNATI 

CLEVELAND @ DALLAS e DENVER @ DETROIT e INDIANAPOLIS e KANSAS CITY e LOS ANGELES 

MINNEAPOLIS e MONTREAL e NEW ORLEANS @ NEW YORK ® PHILADELPHIA e PITTSBURGH 
ST. LOUIS e SAN FRANCISCO e SEATTLE e SYRACUSE » TORONTO 


STRUTHERS-DUNN, INC., 150 N. 13th Street, Philadelphia 7, Pa. 


(Continued from page 30A) 
narrow range centering at 1,680 megacycles 
and is attached between grid and plate. 
(3) The 7288-GT multi-unit tube, combin- 
ing three diodes and a high-mu triode in 
one bulb. It is designed to provide for the 
detection and amplification of either 
amplitude modulation or frequency modu- 
lation signals without switching detector 
circuits. (4) A 3-inch oscillograph tube, 
3RPI, with a high deflection sensitivity. It 
is capable of providing high brightness 
when operated with an anode number 2 
voltage near the maximum of 2,500 volts 


and good brightness at relatively low 


anode number 2 voltages. The 3RPI 
is intended for general oscillographic 
applications. It utilizes electrostatic de- 
flection and electrostatic focus. Technical 
bulletins on all the above may be had by 
contacting the Tube Department, Radio 
Corporation of America, Harrison, N. J. 


Wide Range Power Supply Appzratus. 
The special products division of the General 
Electric Company has developed a new 
wide range power supply apparatus which 
features a continuously variable voltage 
output from 500 to 50,000 volts with a 
maximum current output of one milli- 
ampere. Designed for laboratory applica- 
tions where a variable voltage at low cur- 
rent is required, the high voltage of the 
wide range power supply is attained 
through the use of a radio frequency os- 
cillator power amplifier, a radio frequency 
transformer, and a ladder-type voltage 
tripler circuit. Use of the radio frequency 
source, at about 40 kc, makes possible re- 
duction of the output ripple to a low value 
by simple filtering means. There is a 
selection of two ranges: 500 to 5,000 volts 
and 5,000 to 50,000 volts. Power re- 
quirements are 100-130 volts rms, at 
60 cycles, with commercial stability. 
Full power load consumption is about 
1,000 watts. For additional information, 
write to the General Electric Company, 
Special Products Division, Schenectady 5, 
IN. YY: 


TRADE LITERATURE 


New Vickers Catalogs. The Vickers 
Electric Division, Vickers, Inc., 1815 Locust 
Street, St. Louis 3, Mo., has just released 
two new catalogs: 1. Selenium Rectifier 
Catalog VC-3000, illustrating selenium 
rectifier characteristics, applications, de- 
sign factors and price listings; 2. Photo- 
electric Cell Catalog VC-4000, illustrating 
self-generating photoelectric cell applica- 
tions and design specifications. Both 
catalogs are available upon request. 


Westinghouse Booklets. The Westing- 
house Electric Corporation has issued two 
new bulletins—a 23-page booklet (B-4772) 
on Mot-o-Trol, a packaged electronic, 
adjustable speed drive for precise control 
of d-c motors operated from a-c sources, 
giving construction, maintenance, and 
application data; and a 20-page booklet 
(B-3896) which contains basic information 
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SIMPLEX VARNISHED CAMBRIC CABLES 


answer a vital need: the need for electric power cables that will-stay on 
the job, providing unfailing service... 


... WHERE OPERATING TEMPERATURES RUN HIGH 


Simplex Varnished Cambric Cables can be operated at conductor temperatures 
as high as 85°C. depending on the operating voltage...have high current car- 
rying capacity ...assure long life at high ambient temperatures. 


.. WHERE CIRCUITS ARE EXPOSED TO MINERAL OIL 


They are not harmed by immersion in mineral oil... are especially suited for use 
as transformer and oil switch leads, generator and motor leads in central sta- 
tions and power houses. 


.. WHERE HEAVY LOADS ARE TRANSMITTED OVER SHORT DISTANCES 


They can be relied upon for uninterrupted service where power at the higher 
voltages must be transmitted over short distances...are ideal for power cir- 
cuits in industrial plants and mills. 


.. WHERE CIRCUITS ARE EXPOSED TO OZONE 


They withstand exposure to ozone... assure trouble-free operation at the higher 
voltages. 


Simplex Varnished Cambric Cables may have either rubber, lead, or braided 
coverings to meet the conditions where they are to be used. Special cover- 
ings are available to meet unusual service. The Simplex representative in 
your area will gladly show you where and how Simplex Varnished Cambric 
Cables can save money and serve you better. 


SHUPLEN WIRES & CABLES 


SIMPLEX WIRE & CABLE CO., 79 SIDNEY ST., CAMBRIDGE 39, MASS. 
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HEADQUARTERS FOR 
=== 


AUTOMATIC = 


TRANSFER 
SWITCHES. 


We can take care of almost any Automatic Transfer 
Switch requirement ranging from 5 to 1000 amperes. 
For example, Bulletin 906-1058, as illustrated, is a 
300 ampere unit installed in a specially narrow 
panel for a distribution control center. 


Standard features on control panels can include 
phase failure protection, indicating auxiliary con- 
tacts, engine starting contacts and push buttons for 
engine tests, reset to normal and load transfer. 
Special features include delayed operation, manual 
emergency handles, low frequency relay protection. 
Condensed Catalog No. 700 gives a comprehensive 
picture of our work along the line of Automatic 
Transfer Switches and complete Electromagnetic 
Control Panels. a 
Automatic Transfer Switches 
If you require any type of automatic control, write Remote Control Switches 

us. Our 60 odd years of broad experience in the Contactors Relays 

field of Electromagnetic Controls should be helpful. Specialized Electromagnetic Controls 


We also manufacture a complete line of Solenoid Operated Valves for 
Automatic and Remote Control of Liquids and Gases. 


Automatic Switch Co. 


385-E LAKESIDE AVENUE - ORANGE, NEW JERSEY 


Peak-to-Peak 
VOLTMETER 


.0005—300 bs 
VOLTS A wit 


MODEL 67 


Designed for accurate indication 
of the peak-to-peak values of 
symmetrical and asymmetrical 
waveforms, varying from low 
frequency square waves to 
pulses of less than five micro- 
seconds duration. 

.0005-300 volts peak-to-peak, 
.0002-100 volts r.m.s. in five 
ranges. Semi-logarithmic, hand 
calibrated scales. 


INPUT IMPEDANCE: 1 megohm shunted by 30 mmfd. 
Provision for connection to 1500 DIMENSIONS: Height 74“, width 7”, depth 84”. 
ohm, 1 milliampere graphic re- Weight 8 Ibs. 

corder or milliammeter. POWER SUPPLY: 117 volts, 50-60 cycles, 35 watts. 


MEASUREMENTS CORPORATION 


BOONTON . NEW JERSEY 
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on Type £ industrial turbines. Copies of 


the above are available by writing to the 
Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pa. 


RCA Tube Information. The Radio 
Corporation of America, RCA _ Victor 
Division, Harrison, N. J., has released four 
new booklets on their new tube develop- 
ments. Technical bulletin 4-654 describes 
the RCA 4-65A very high frequency power 
tetrode, which has a maximum plate 
dissipation of 65 watts, intended for 
modulator, power amplifier, and oscillator 
service. Bulletin 76A4P4 gives technica) 
information on the RCA /6AP4 16-inch 
metal-cone picture tube (the first of its 
kind), which provides a picture area of 
132 square inches. Along with this tech- 
nical bulletin, RCA has also published a 
booklet, ‘‘RCA Television Components for 
Kinescope RCA 76AP4 Form CTV-1004, 
which includes characteristics and di- 
mensional outlines for 18 RCA television 
components for use in receiver designs 
employing the new picture tube. Circuit 
information for the 76AP4 is also given. 
Technical bulletin 5763 describes the 
RCA 5763 very high frequency power 
amplifier of the nine-pin miniature type 
for use in low-power mobile transmitters 
and stages of higher-power, fixed station 
transmitters. All the above literature may 
be obtained by writing to the tube de- 
partment of the Radio Corporation of 
America. 


A. B. Chance Tips. The A. B. Chance 
Company of 210 North Allen Street, 
Centralia, Mo., publishes a house organ, 
‘*Chance Tips,’’ which contains illustrated 
articles of special interest to the electrical 
industry. Volume II, number 1, contains 
articles on care of hot line tools and short 
circuit tests. Also available is the new 
A. B. Chance catalog, a seven ring loose- 
leaf binder, which contains 19 indexed 
sections on all Chance products. Copies 
obtainable upon request to the company. 


IRC Insulated Chokes Bulletin. The 
International Resistance Company, 401 
Broad Street, Philadelphia 8, Pa., has 
issued a four-page technical data bulletin 
(H-7) which describes the new radio- 
frequency IRC chokes specially designed 
for television and frequency modulation 
receiver requirements. Copies available 
upon request to the company. 


Du Pont Neoprene Notebooks. The 
rubber chemicals division of the E. I. 
Du Pont de Nemours and Company, Inc., 
Wilmington, Del. has published two new 
issues of the Neoprene Notebook—volume 
42 which contains complete information 
on Neoprene adhesives, and a separate 
Neoprene Notebook Index, which contains 
an index of former issues 1 to 42, inclusive. 
Copies of these booklets are obtainable 
upon written request to the company. 


General Electric Publications. As part 
of a new ‘“‘More Power to America” 
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Give your squirrel-cage induction motors a 


with a ROWAN 


OIL IMMERSED 
IMPEDANCE STARTER. 


(Type 900 Series) 


This Rowan push button operated, 
fully automatic, reduced voltage starter 
of the impedance type, assures smooth 
starting with a minimum of line dis- 
turbance. It is a starter of the closed 
transition type utilizing for its accelera- 
tion, a combination of current and time. 
=) The acceleration period is dependent 
’ solely upon the driven equipment and 
load—thereby completely eliminating 
the human element. Continuous wound 
impedance coil assures freedom from 
tap failures—impedance is adjustable to 
each application. The unit is equipped 
with magnetic overload relays with 
automatic reset, providing a combina- 
tion of inverse time element and instan- 
taneous operation and single phase pro- 
tection. Short circuit protection is 
afforded by time-tested Rowan Air-Seal 
fuses. It has a sealed-off, centralized 
wiring compartment for load line and 
control leads and provision for straight 
thru conduits. Enclosure is of the 
weather-resistant, dust-tight type. All 
electrical operating parts are oil im- 
mersed and the tank is mechanically 
interlocked to prevent lowering of the 
tank when the safety switch is in the 
“ON” position, or closing the switch 
when the tank is lowered. 


Illustrated circular containing complete 
details is available upon request. 


DWAW CONTROL 


THE ROWAN CONTROLLER (0., BALTIMORE Mi. 
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the first line of BeEnCEU 


electronic 
voltage 
regulators 


| O i Sorensen electronic voltage regulators offer 
as much as 0.1% regulation accuracy under 
SIMULTANEOUS line and load changes. 


SIX IMPORTANT SORENSEN FEATURES: 
1. Precise regulation accuracy; 
2. Excellent wave form; 
3. Output regulation over wide input voltage range; 
4. Fast recovery time; 
5. Adjustable output voltage, that once set, remains constant; 
6. Insensitivity to line frequency fluctuations between 50 and 60 cycles. 


The Sorensen Catalog contains complete specifi- 
cations on standard voltage regulators and noba- 
trons. It will be sent to you upon request. 


and company, inc. 
375 fairfield avenue, stamford, connecticut 


Coeat Alan 


INSULATING MAT 
For Long Life and Reliability 


ERIALS 


Adhesives , . : . 

If you have a special electrical insulation prob- 
Cements lem — heat, moisture, oil, acid, etc. — which 
Compounds causes persistent trouble — that’s where we 
enamels shine. For years and years we have studied the 
“ae problems of the man who has more than the 
Fabrics ordinary insulation problem. We have found 
Fiberglas ways to lengthen insulation life under adverse 
Laminates conditions. We developed Mica-Glas, all-inor- 
Mica Products ganic. We were among the first to apply the 
Peres advantages of silicone to insulation, Then, to 
Papers, bring such experience to you we placed factory- 
Silicones trained engineers in the field. One is near you 
Sleevings now, waiting not just to sell insulation but to 
help you profit by its use. Use him. Tell him 
Tapes your problem, He’s equipped ta solve insula- 
Tubings tion problems, and that’s his job, Call him in; 

Varnishes if you don’t know him, write or wire us. 


NATIONAL ELECTRIC (OIL COMPANY 


OHIO, U.S. A. 


COLUMBUS 16, 


GLEeCraicar ENGINEERS MAKERS oF 


REDESIGNING AND REPAIRING OF 
ELECTRICAL COILS AND INSULATION— 


ROTATING ELECTRICAL- M 
maeK ACHINES 
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(Continued from page 42A) } 
program designed to show how electric 


heat, properly applied, can help indus ry | 


to increase production, provide better 
equipment designs, and improve product 
quality, the General Electric Company, 


Schenectady 5, N. Y., has released a 25- 4 


minute, 35-millimeter black and white 
sound slide-film, ““Heat—Where You Want 
It,” and five application data booklets 
covering the major uses of tubular, strip, 


and cartridge heaters in industry. . Those 


desiring to purchase the program kit, — 


including the slide-film and 50 copies of 
each of the five data booklets, may obtain — 


other recently issued booklet, “87 Welding 
Ideas for the Modern Farmer” is also 


; 


it for $15.00 from any of the company’s — 
district offices. ‘Those desiring copies of _ 
the booklets only, may obtain them free of © 
charge by writing to the General Electric 


Company at Schenectady 5, N. Y. An-— 


7 


available from General Electric at Schenec- — 


Listed as publication GEA-5053. 


tady. 


the 24-page booklet shows what can and © 


is being done with welding by progressive 
farmers throughout the country. 


Allis-Chalmers Booklet. Construction fea- — 
tures of Allis-Chalmers metal-enclosed 
low-voltage switchgear and drawout air 
circuit breakers have been described in an 
eight-page booklet recently released by 
the company. Copies of “‘Allis-Chalmers 
Low Voltage Metal-Enclosed Switch- 
gear,” bulletin 78B6376A, are available 
upon request to Allis Chalmers Manu- 
facturing Company, 931 South 70th Street, 
Milwaukee, Wis. 


General Radio Experimenter. The 
General Radio Company, 275 Massa- 
chusetts Avenue, Cambridge 39, Mass., 
issues a monthly booklet, ““General Radio 
Experimenter,’? which contains articles 
concerning electrical measurements and 
their industrial application. The 8-page, 
illustrated booklet is available without 
charge upon request to the company. 


Trumbull Magnetic Control Booklet. 
The Trumbull Electric Manufacturing 
Company has issued a new 22-page bulletin 
announcing a new line of magnetic motor 
control, which has been designed to give 
full protection against damage from over- 
load and under voltage to a-c motors up 
to 50 horsepower. Complete product 
data is given on types of disconnects, 
reversing and non-reversing starters, re- 
versing and non-reversing contactors, and 
combination magnetic starters. Copies of 
the booklet may be obtained by writing 
for bulletin 7TEB 8, to The Trumbul) 
Electric Manufacturing Company, Plain- 
ville, Conn. 


Struthers-Dunn “‘Quick-Guide” Catalog. 
A simplified listing of essential data to 
permit easy selection from the hundreds of 
the most widely used relays produced by 
Struthers-Dunn Inc., has just been pub- 
lished. The relays are classified according 
to their function, making selection simple. 
A copy of the catalog may be obtained by 
writing to Struthers-Dunn Inc., 150 North 
13th Street, Philadelphia, Pa. 
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